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PREVALENCE AND RISK FACTORS ASSOCIATED WITH 
ANAEMIA AMONG ADOLESCENT GIRLS IN RURAL 
POPULATION – A CROSS SECTIONAL STUDY 
 
1. INTRODUCTION 
 
1.1 Anaemia – A Global Health Problem 
  Anaemia is a common and intractable nutritional problem worldwide. 
It is an issue of public health concern
1
 for all countries.
2
 According to WHO 
estimates, 2 billion people all over the world are anaemic. Among them, 
50% are due to iron deficiency
3
. Iron deficiency anaemia can occur at each 
stage of the life cycle. Although, certain critical stages of life include 
antenatal period, first five years of age and adolescence.  
 
  According to the World Health Organisation, adolescence has been 
defined as the period of life between 10-19 years of age
4
. The world 
population has 1 to 2 billion adolescents out of which, one-fifth live in India. 
Approximately half of the Indian adolescents are girls
5
. Anaemia and 
malnutrition are the major nutritional health consequences in adolescent 
girls. 
 
  Global prevalence of anaemia is 29.0% according to Global 
prevalence of anaemia report 2011
6
 . The anaemia prevalence in regions of 
America is 16.5% and in European regions is 22.5%. In South East Asian 
3 
 
Region anaemia prevalence is 41.5% and in Eastern Mediterranean region is 
37.7%
6
. The situation is even more serious in case of developing countries 
such as India, where the prevalence of anaemia is 45% among teenage girls
7. 
   
  Anaemia can occur due to multiple reasons, out of which Iron 
deficiency plays an important role. The relative proportion of causes can 
probably vary between different populations and geographical regions 
according to the conditions prevalent there
 1,8,9
. Adolescent girls need extra 
iron requirement due to onset of menstruation in addition to physical growth. 
Anaemia is caused by other factors such as deficiency of micronutrients, 
acute or chronic infections, and haemoglobinopathies.      
 
  Iron deficiency anaemia in addition to affecting the motor and 
cognitive development, also causes fatigue and low productivity in young 
adults and adolescents
10,11
. Reduced iron stores during childhood might 
manifest as impaired immune response and delayed menarche. Anaemia 
among adolescent girls attributes to high maternal mortality in later life. In 
addition, there is a high incidence of low birth weight babies, Anaemia in 
adolescent girls, in future attributes to high maternal mortality rate, high 
perinatal mortality and increased incidence of low birth weight babies. It can 
also have a negative impact on the infants‟ iron status12,13. 
 
4 
 
  In developing countries, three million deaths are due to maternal and 
neonatal mortality, which in turn contributes to global mortality
14,15
. Iron 
deficiency alone is responsible for 90000 deaths in men and women and 
among all age groups
16.
 In particularly, adolescent girls anaemia can have 
impact on social, economic development
17
.  
5 
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2. JUSTIFICATION 
 
  In developing countries like India, there are several epidemiological 
studies to determine the prevalence and risk factors associated with anaemia 
among rural populations. There are limited number of studies in the state of 
Tamil Nadu to estimate the prevalence and risk factors associated with 
anaemia in adolescent girls residing at rural population of Villupuram 
District. Despite the control measures for anaemia which are being 
implemented in the district, the prevalence of anaemia yet remains high as 
per NFHS -4 report.  
 
  Hence, this study was planned to be conducted among the school 
going adolescent girls of age 13 to 17 years residing at rural area of 
Villupuram District. The study aims to estimate the prevalence of anaemia 
as well as to study specific associated factors like socio demographic factors, 
dietary factors and menstrual factors. Adolescent anaemia is most common 
nutritional problem affecting the reproductive period, pregnancy and 
childbirth. 
 
  Adolescence anaemia is taken as my research topic because, it has 
major adverse effects on human health, social and economic development. 
Worldwide, the second leading cause of disability is anaemia
 18
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2.1 STATE LEVEL BURDEN: 
  In India, Tamil Nadu is one of the highly populated state with 32 
Districts. According to the 2011 Census report, the total population of Tamil 
Nadu was 72.14 million, out of which 37.19 million are from rural areas and 
the rest are from urban areas. Among the districts, Villupuram district has 
the largest rural population of 2.9 Million accounting for 7.9% of the total 
state population
19.
  
 
  According to National Family Health Survey- 4 data, the prevalence 
of anaemia in Tamil Nadu is 55.1% in all women of reproductive age 
groups
20
. 
Table  1.  Prevalence of anaemia in Tamil Nadu according to NFHS - 4 
S.no Indicators           NFHS -4 report 
Urban Rural Total 
1. Non-pregnant women age 15-49 
years anaemic (12gm /dl) % 
53.9 56.9 55.4 
2. Pregnant women age 15-49 years      
anaemic (<11gm /dl )% 
37.2 52.1 44.4 
3. All women age 15-49 years 
anaemic % 
53.4 56.8 55.1 
 
 Source: National Family Health Survey – IV , by IIPS, Mumbai, 2015-1620. 
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2.2 DISTRICT LEVEL BURDEN: 
  National Family Health Survey-IV report was released in the year 
2015-16. It provides health indicators report of all the States as well as 
District health indicators report. District Family Health Survey (DFHS) 
report throws the light over the prevalence of anaemia in Villupuram 
District. This report provides the data regarding anaemia prevalence in 
reproductive women. Non pregnant women aged 15 to 49 years  have 63.6 
% of anaemia prevalence in rural population of Villupram district
20
. 
 
2.3 HEALTH IMPACTS OF ANAEMIA      
 
  Anaemia has adverse effect on entire period of human life. The most 
vulnerable period is pregnant women, children less than 5 years of life and 
adolescent girls. 
 
  In adolescence girls (10 -19 years) the manifestations of anaemia 
include decreased attentiveness, reduced memory and school performance. 
Their physical growth and onset of menarche is delayed. Immune status is 
impaired and leads to infections
21,22.
. 
 
  In pregnant woman with low iron reserves in pre-pregnancy period 
leads to increased foetal morbidity and mortality. Increases incidence low 
birth weight (LBW) increases overall perinatal and infant mortality
23,24
. 
Anaemia in pregnancy causes increased maternal morbidity and overall 20 
% maternal deaths
 
in India
25
. 
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2.4 ECONOMICAL BURDEN: 
  Anaemia causes around 1 million deaths each year, out of which 
three-fourths occur in Africa and South-east Asia Region
31
. In India, 50% 
maternal deaths are due to anaemia. In terms of years lost in healthy life, 
Iron Deficiency Anaemia is the cause for 25 million cases of Disability 
Adjusted Life Years (DALYs); this in turn accounts for 2.4% of the total 
DALYs worldwide
26
.  
 
  Iron deficiency anaemia is the third leading cause for DALYs 
according to the World Bank and WHO rankings
27
.  
 
  Losses due to impaired physical growth and cognitive losses caused 
by iron deficiency anaemia account for up to 4.5% loss in GDP each year. 
This stalls the social and economic development. In absolute dollar terms, 
the losses amount close to 4.2 billion dollars each year in India, Pakistan and 
Bangladesh
28
.  
 
  The increased maternal mortality and the resulting restraint on the 
productivity of our country has grave consequences
 29
. 
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3. OBJECTIVES 
 
1. To estimate the prevalence of anaemia among school going 
adolescent girls in the rural population of Melmalayanur Block, 
villupuram District. 
2. To identify the risk factors associated with anaemia among the same. 
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4. REVIEW OF LITERATURE 
 
4.1. ADOLESCENCE  
           Adolescence (from Latin word adolescere, meaning “to grow up”) is 
a transitional period from child-hood to adulthood. Next to infancy, 
adolescence is the period of maximum growth
30
. It is a “critical period of 
life” requiring healthy environment, nutrition rich foods, education and 
counselling. Adolescent people also need adequate guidance to overcome 
the physical, mental and psychological problems in their life.   
 
          Adolescence is a transient phase in the life cycle, when the health of 
females is affected due to rapid growth spurt, onset of menstruation, poor 
intake of iron due to poor dietary habits and gender bias in the community. 
Iron deficiency anaemia affects over 60% of the adolescent girls in India.  
The anaemic adolescent girls grow into adult women with compromised 
growth, both physical and mental. These women have low pre-pregnancy 
weight, and are more likely to die during childbirth and deliver low birth 
weight babies
31. 
 
4.1.1. Definition 
            Adolescence is defined as the period of life between 10 and 19 
years
32
.  Adolescence development occurs in three stages. The age group of 
10 to 13 years is early adolescence, that between 14 to 16 years is mid 
adolescence and between 17 to 19 years is late adolescence 
33.
 Adolescent 
14 
 
period is characterized by a tremendous growth and onset of puberty making 
the transition from childhood to adolescence.  
 
4.1.2. Magnitude of the challenge 
               According to World population prospects, UN 2015
 
report, the 
population of India was 1311.01 Million, out of which adolescents (10 -19 
years) of age was 253 Million contributing to 20.4 % (1/5) of population
35. 
 
               Adolescence constitutes the one-fifth of the Indian population 
according to the Census 2011
36
. One out of every five persons in India is an 
adolescent and one out of every three persons is a young person. In 2011 
Census, adolescent population is 253 Million and decadal growth is 12.5% 
and Sex ratio in adolescents (10-19years) is 898
36
. 
 
            This period of a child‟s life „has a unique opportunity to break a 
range of vicious cycles of structural problems that are passed from one 
generation to the next, such as poverty, gender discrimination, violence, 
poor health and nutrition‟. 
 
           Adolescent girls have to be educated regarding preventing unwanted, 
premature pregnancy, and they should also be sensitized regarding childbirth 
and breast feeding. 
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4.1.3. Challenges in rural adolescent girls 
           Adolescent girls in rural population have many challenges in their 
life. They have nutritional problems, social problems, reproductive health 
problems, gender issues in the community, psychological issues and family 
issues in addition to facing the problems in the society in which they live.  
 
  A study conducted by the Ramaswamy et al for the assessment of the  
adolescent problems in Rural and Urban areas in the year 2012 found that 
gender wise comparison with males were the important issue and other 
problems found were family and social, psychological and psychosocial 
problems
37
. 
 
  Most common problems in the rural adolescent girls are nutritional 
problems like malnutrition, anaemia and worm infestations. Due to gender 
bias, girl children are deprived of nutrition in the rural areas. Most of them 
live in lower socio economic conditions leading to worm infestations and 
lower food intake. 
 
  Water and sanitation are major problems in rural areas. Most rural 
adolescent girls have poor menstrual hygiene due to poverty. They use 
clothes instead of sanitary pads during menstruation which lead to 
infections. The most common problem is nutritional deprivation leading to 
under nutrition and nutritional anaemia. 
 
16 
 
4.1.4. Need for nutritional intervention 
  Improving the nutritional status of girls during adolescence has the 
following benefits later in reproductive life. The increase in pre-pregnancy 
weight and improved body stores contribute to better outcomes in pregnancy 
and lactation. They also help in preserving, maternal well-being and 
nutritional status. Increasing the folic acid levels will prevent the risk of 
megaloblastic anaemia in the mother and neural tube defects in the new 
born. 
 
4.2. ANAEMIA  
  Anaemia was first recognized as chlorosis (meaning „green‟ in 
Greek)
38
". It is not clear when this identification first appeared in history, but 
during 16
th
 century, it was associated with symptoms such as fatigue, pallor, 
loss of appetite and menstrual abnormalities among adolescent girls.  
 
4.2.1. Definition 
         Anaemia is a condition in which the number and size of red blood 
cells, or the haemoglobin concentration, falls below an established cut-off 
value, consequently impairing the capacity of the blood to transport oxygen 
around the body. Anaemia is an indicator of both poor nutrition and poor 
health
40
. 
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4.2.2. Classification of anaemia
41 
                
  Anaemia is caused by nutritional deficiency, helminthic infestations, 
menstrual causes like heavy menstrual blood flow (menorrhagia), 
polymenorrhea,    inter -menstrual  bleeding  (metrorrhagia), infections and 
inherited disorders. Classification of anaemia according to underlying 
mechanism.
 
 
Anaemia results from the following causes:  
 Defective red blood cell production 
 Increased red blood cell destruction 
 Increased blood loss 
 
1. Defective red blood cell production (Defective Heme synthesis) : 
  Iron is essential micronutrient for synthesis of haemoglobin (Hb). It is 
used for formation of haemoglobin, oxygen transportation, brain 
development, regulation of body temperature and muscle activity. When the 
iron storage levels is decreased in human body, it is called as iron 
deficiency.  
 
  Iron deficiency is the most common nutritional factor in anaemia. The 
decreased haemoglobin level is known as iron deficiency anaemia. Iron 
deficiency anaemia (IDA) is the most common cause of anaemia globally.  
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2. Defective DNA synthesis : 
     Folic acid, vitamin B12 and vitamin A deficiencies lead to 
defective DNA synthesis of haemoglobin. 
 
3. Defective globin synthesis           
 Inherited or acquired disorders (Haemoglobinopathies)  
 Thalassemia syndromes 
 
4. Increased red blood cell destruction (Hemolytic  anaemia ) 
 Hereditary spherocytosis, elliptocytosis 
 Sickle cell anaemia 
 
5. Infections and inflammation 
 Acute and chronic inflammation 
 Parasitic infestation (Hookworm infection) 
 Malaria 
 
 6. Increased blood loss 
  When person loses blood from the body, they loses iron. If adequate 
iron is not stored in body to compensate for the iron loss, the person 
develops iron-deficiency anaemia.  
 Blood loss during heavy or irregular menstrual cycles 
  Blood loss during childbirth 
 Bleeding gastric ulcer 
 Regular use of aspirin or NSAIDs 
 Urinary tract bleeding 
19 
 
Risk factors in adolescent girls 
 Poor Dietary Habit  
                  Rich sources of iron are meat, fish, poultry, eggs and iron-
fortified foods. If an adolescent girls doesn‟t take these iron rich foods 
regularly or she doesn‟t take an iron supplement, she is more likely to 
develop iron-deficiency anaemia. Vegetarian sources of iron include 
spinach, drumstick leaves, dark green leafy vegetables, certain types of 
beans, dried citrus fruit, and iron-fortified breads and cereals.    
 
                 Adolescents have increased tendency to consume snacks prepared 
from refined cereals as well as habit of consuming carbonated drinks and 
reduced intake of citrus fruit and vegetables. Moreover, habitual 
consumption of tea/coffee immediately after meals by adolescent girls also 
contributes to higher prevalence of anaemia of 50% as compared to 34% in 
those who did not consume tea/coffee after meals.  Social discrimination 
towards the girl child as well as diet habit  play a critical role in worsening 
the quality of diet and dietary iron consumed by adolescents. 
 
                 In South-east Asia region (SEAR), the low iron intake in food is 
further worsened  by the low bioavailability of iron because the staple diet is 
primarily cereal-based with little quantity of meat or vegetables. The diet has 
higher concentration of iron inhibitors and lower concentration of iron 
enhancers. So, it lowers the bio-availability of dietary iron. This is evidence 
from data for India---the prevalence of anaemia is higher in Indian 
20 
 
adolescents consuming a vegetarian diet (45.8%) as compared to those 
consuming a mixed diet, which includes animal food (30%) 
 
Infectious Diseases and Parasitic Infestation 
                 Frequent occurrence of infectious diseases as well as parasitic 
infestation in developing countries further worsens the iron requirements. 
Finally results in increased occurrence of negative status and iron deficiency 
anaemia. In a study in India, one third of adolescents had a history of 
infestation
55.
 The prevalence of anaemia was double in these girls (53.6%) as  
compared to those who were not infected (25%). Infections interfere with 
intake of food , absorption, storage and use of many essential nutrients such 
as iron, vitamin B12, folic acid, vitamin C, vitamin A  
 
CAUSES OF ANAEMIA 
        Iron deficiency anaemia (50%) is the most common cause of nutritional 
anaemia. Iron is an essential micronutrient for haemoglobin synthesis. 
 
OTHER CAUSES OF ANAEMIA 
Micronutrient deficiency 
            Nutritional deficiencies of vitamins A, B-6, and B-12, riboflavin, and 
folic acids result in nutritional anaemia. Besides specific nutrient 
deficiencies, general infections and chronic diseases including HIV/AIDS, 
as well as blood loss, can cause anaemia.  
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             Folic acid is also essential vitamin for the formation and maturation 
of RBCs and is necessary for cell growth and repair. Deficiency of folate 
(Vitamin B9) reduces the rate of DNA synthesis with consequent impaired 
cell proliferation. This shortens the lifespan of circulating RBCs and results 
in anaemia. 
 
Infections 
           Malaria, from the protozoan Plasmodium falciparum, causes 
anaemia by rupturing red blood cells and also supressing the production of 
new red blood cells. Malaria cause iron deficiency, because much of the iron 
in haemoglobin released from the ruptured cells stays in the body.  
 
Helminthic infestation   
           Helminths such as hookworm and flukes cause chronic blood loss and 
consequently iron loss from the body, resulting in the development of 
anaemia. A hookworm burden of 40–160 worms (depending on the iron 
status of the host) is associated with IDA. 
 
          Helminthic infestation such as hookworms and flukes such as 
Schistosomes can cause blood loss and therefore iron loss. The nematode 
Trichuris trichiura can cause anaemia when the worm burden is heavy. 
Heavy infections cause inflammation and which in turn leads to blood loss.  
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Inherited Disorder 
             Sickle cell disease is an inherited genetic disorder of haemoglobin. 
It is the most common genetic diseases in the world and results in recurrent 
haemolytic anaemia. Thalassemia is one of the major haemoglobinopathies, 
all over the world. It is caused due to decreased amount of globin chain of 
haemoglobin. About ten percent of the world‟s thalassemia patients belong 
to the Indian subcontinent. In India, about 32,400 infants are born with 
haemoglobinopathies every year.  
 
 Chronic Diseases  
          Certain chronic diseases, such as cancer, HIV/AIDS, rheumatoid 
arthritis, Crohn‟s disease and other chronic inflammatory diseases, can 
interfere with the production of RBCs, resulting in chronic anaemia. Kidney 
failure can also cause anaemia.
 
 
 4.2.3.   Stages of anaemia development 
            When the nutritional intake is , there are sufficient iron stores in the 
body for usage during dietary insufficiency. Hence, the amount of reserve 
iron in the liver is an index of nutritional status of the body. There are three 
stages in the development of iron deficiency.
 42 
1. Depletion of iron stores: Iron stores are absent in the body despite 
haemoglobin remaining above the cut off. This is characterized by a 
low level of serum Ferritin. This in turn consists of two stages. First 
stage has moderately depleted iron reserves and the second stage has 
23 
 
severely depleted iron reserves within the body. More than 50 percent 
of the population falls into either of these two stages. Iron 
supplementation at this stage prevents iron deficiency in these 
individuals. 
2. When the iron stores are absent and the transport of iron gets 
decreased, haemoglobin levels starts to fall. This stage is also called 
as iron-deficient erythropoiesis. The requirement of iron is greatest in 
developing erythrocytes and hence, decreased iron transport affects 
erythropoiesis. Haemoglobin levels remain above the cut off levels at 
this stage. 
3. Iron deficiency anaemia is the third and the most severe form. When 
the supply of iron to the body is not enough for the synthesis of 
haemoglobin, haemoglobin levels start to fall below the normal 
values. In order to diagnose iron deficiency anaemia, measuring 
haemoglobin concentrations as well as measurements for iron 
deficiency. 
 
4.2.4. Clinical Symptoms 
Iron deficiency anaemia 
 Subjective symptoms : Tiredness, concentration difficulties, 
fatigue, breathlessness, cardiac failure 
 The skin appear pale and the lower eyelid (palpebral 
conjunctiva) appear as light pink instead of red. 
24 
 
  Mouth changes include atrophy of the lingual papillae, burning, 
redness. In severe cases a completely smooth, waxy, and glistening 
appearance to the tongue (glossitis). Angular stomatitis may also occur, as 
may a form of dysphagia (difficulty in swallowing).  
 
Management of anaemia: 
  Adolescents (age 10–19 years) are at high risk of iron deficiency and 
anaemia due to accelerated increase in requirements for iron, poor dietary 
intake of iron, high rate of infection and worm infestation as well as the 
social norm of early marriage and adolescent pregnancy. During this stage 
the requirement of nutrition and micronutrients is relatively high. Therefore, 
adolescents, especially girls, particularly those between the ages of 12–15 
years, are vulnerable to iron deficiency mainly because requirements are at a 
peak. Evidence from many countries across the globe suggests that a weekly 
IFA supplement is as efficacious as daily supplements with a much lower 
rate of side effects. 
 
Supplementation through the Life Cycle  
  For this target segment the following interventions are proposed: • 
Administration of supervised weekly IFA supplementation (100 mg 
elemental iron and  500 mcg folic acid) throughout the calendar year, i.e., 52 
weeks each year • Albendazole (400 mg) tablets for biannual de-worming 
for helminthic control • Screening of target groups for anaemia and referring 
these cases to an appropriate  health facility • Information and counselling 
25 
 
for improving dietary intake and for taking action for prevention of intestinal 
worm infestation 
 
4.3. Burden of anaemia 
4.3.1. Global  
  As per the WHO database, it is estimated that the prevalence of 
anaemia globally is 25%. It ranges from as low as 9% in highly developed 
countries to even 43% in under developed countries.  
 
4.3.2. Trends in anaemia prevalence 
  Globally, there has been a reduction in the prevalence of anaemia by 
12% between 1995 and 2011. The reduction in the prevalence was from 
33% to 29% in non-pregnant women and from 43% to 38% in pregnant 
women, indicating that progress would be possible with appropriate 
interventions
43
.  
 
Table 2.   Category of countries based on public health significance
44
 
Anaemia prevalence (%) Public health significance 
<5 No problem 
5 -19 Mild 
20-39 Moderate 
40 and above Severe 
Source: Global anaemia prevalence report 
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  The prevalence of iron deficiency anaemia in developed countries 
ranges between 4.3% and 20%. In contrast, the developed countries have a 
comparatively higher prevalence ranging from 30% to 48%
45
. 
 
  Reports from the United States estimate the prevalence of iron 
deficiency among 12 to 15 year old girls to be 9% and 16 % among those 
aging between 16 and 19 years
 46
. Among adolescent boys in European 
countries such as Spain, England and Sweden, the prevalence is estimated to 
be around 4%
 47,48
. 
 
  When compared to Caucasian women, Hispanic and African-
American women have twice the prevalence of anaemia. Among adolescent 
girls, the risk for developing anaemia is around 3%
49
. 
 
In developing countries 
 INDIA 
  India is one among the developing countries where the prevalence of 
anaemia is very high. It is estimated that around 58% of the antenatal 
mothers are suffering from anaemia, and 20 to 40% of the maternal deaths in 
our country is due to anaemia. In South Asia, 80% of maternal mortalities 
due to anaemia is contributed by India
50.
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Anaemia prevalence in adolescent girls  
India      
  According to National Nutritional Monitoring Bureau Survey 
(NNMBS), 2006 the prevalence of anaemia among 12 to 14 year old 
adolescent girls was estimated to be 68.6 %, and in   15 -17 year olds it  was 
69.7%
51
.  
 
  According to Global prevalence of anaemia report 2011, anaemia is 
the serious public health problem in India, Bangladesh and Pakistan, 
moderate problem in Myanmar, Nepal and Sri Lanka  and mild problem in 
China. 
 
Table 3. Prevalence of anaemia in developing countries 
Countries 
Proportion of  anaemia 
( Hb < 12 gm / dl ) 
Proportion  of  anaemia 
( Hb < 8gm / dl ) 
Bangladesh 43 % 0.7 % 
China 19 % 0.3% 
India 48 % 2.5% 
Myanmar 30% 1.0% 
Nepal 36 % 0.8% 
Pakistan 51% 3.5% 
Sri Lanka 26 % 0.7% 
Source: Global prevalence of anaemia report 2011
52.
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Tamil Nadu 
         Anaemia can occur in any age group. The most vulnerable groups are 
pregnant women, children under five years and adolescent girls. Nearly 44.4 
percent among pregnant women, 55.4 percent among non-pregnant 
reproductive women, 55.1 percent among adolescent girls (15–19 years), 
and around 50.7 percent among children (6-59months) of age in Tamil Nadu 
according to National Family Health Survey – 453. 
 
Table :  4.State scenario of anaemia prevalence
53 
INDICATORS  NFHS – 4 (2015 -16) NFHS -3 
( 2005-06) Urban Rural Total 
Children age 6- 59 months who are 
anaemic ( <11.0 gm  /dl) 
48.6 52.5 50.7 64.2 
Non pregnant women age 15-49 years 
who are anaemic ( <12.0gm / dl) 
53.9 56.9 55.4 53.1 
Pregnant women age 15-49 years who 
are anaemic ( <11.0gm / dl) 
37.2 52.1 44.4 54.7 
All women age 15-49 years who are 
anaemic  
53.4 56.8 55.1 53.2 
 
         In a study conducted by Rajaratnam Jolly et al conducted a study 
among 13 to 19 years of adolescence girls in two blocks of Vellore district, 
in the year of 2000. They sought to estimate the prevalence of anaemia and 
the associated socio-demographic variables. They included 317 adolescent 
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girls from K.V.Kuppam block and Gudiyatham block. The study concluded 
that the prevalence was 44.8% with severe anaemia being 2.1%, moderate 
6.3% and mild anaemia 36.5%
54
.  
 
Villupuram 
  NFHS -4 survey provides district wise data for health indicators. 
According to that survey, among non-pregnant women 15 to 49 years of age  
63.6 %  are anaemic, among pregnant women aged 15 to 49 years 68.1 % 
are anaemic and all women aged 15 to 49 years 63.7 % are anaemic in the 
rural population of Villupuram district
53
.
 
 
  A comparative cross sectional study was conducted by Basu et al to 
assess the prevalence of anaemia and determined serum ferritin status among 
1120 adolescents  of  12-18 years in both rural and urban areas. The overall 
prevalence of anaemia calculated as per WHO Guidelines was significantly 
higher among girls (23.9%) as compared to boys. Anaemia was observed 
more in rural (25.4%) as compared to urban (14.2%) adolescents
55
. 
 
  Goyal N et al
 
  conducted a study to estimate the prevalence of 
anaemia among adolescent girls in rural and urban schools of Haldwani.  
They conducted the study among 327 urban and 443 rural adolescent girls. 
The overall prevalence of anaemia according to that study was 48.18% with 
43.11% in rural school girls and 55.04% among urban school girls
56
. 
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   A community based cross sectional study was conducted by Shilpa S. 
Biradar et al., among Vantamuri PHC. In this study 41.1% of the population 
were found to be anaemic
57
. 
 
  According to Siddharam et al in his study reported that statistically 
significant association was found between iron deficiency and anaemia, 
weight loss and anaemia, pallor and anaemia. In the study it was seen that 
among the 45.2% of anaemic adolescent girls 40.1% had mild anaemia, 
54.92% had moderate anaemia and 4.92% had severe anaemia
58
. 
 
  Pattnaik S et al done a study among 151 adolescent girls in 2 villages 
of Odisha. The prevalence of anaemia among adolescent girls was found to 
be 78.8%. Out of this, three- fourths were suffering from mild anaemia and 
one-fourth were affected by moderate anaemia
59
.  
 
4.7. RISK FACTORS FOR ANAEMIA IN ADOLESCENCE GIRLS
 
             Some of the major factors which contribute to iron deficiency 
anaemia among adolescents include intake of diet poor in iron, medications 
or food which inhibit iron absorption, overweight and obesity, malnutrition, 
acute and chronic blood loss, gastrointestinal abnormalities, menstrual 
abnormalities, chronic infections as well as early age at marriage and early 
pregnancy
60
.  
 
31 
 
4.7.1. Socio demographic risk factors:   
        Socio economic status, paternal occupation and income and maternal 
education, type of the family and birth order of the respondent are some of 
the socio demographic risk factors associated with adolescence anaemia.  
 
        Rawat et al. (2001) conducted a study and found that 174 (34.5%) of 
the 504 adolescent girls were anaemic. They concluded that the proportion 
of adolescent girls with anaemia from joint families (28.3%) was 
significantly greater than those from nuclear families(45.2%). Food security 
was mentioned to be a probable contributing factor to this disparity
61
. 
 
          Saluja N., et al. (2001) found that prevalence of anaemia was found 
to be significantly associated with lower socio economic status. Prevalence 
of anaemia was found to be higher (44%) in those adolescent girls whose 
fathers were working as labourers than those of agriculturists (27.1%). 
Prevalence of anaemia was also found to be significantly higher in those 
adolescent girls having illiterate (42.2%) and just literate mother (51.9%) as 
compared to better literate mothers
62
. 
 
          Choi et al investigated the association between socio-demographic 
variables and the risk for iron deficiency and anaemia among school going 
children in Korea. Educated mothers children consumed more amount of 
meat, poultry, and iron from animal sources than less educated mothers. This 
study revealed that the educational status of the mother and the prevalence 
of anaemia among her children were inversely related
79
. 
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         Gawarika et al. found that the prevalence of anaemia among the 
adolescent girls of weaker economic groups was 96.5%. Among higher or 
middle income group it was 65.18%. Prevalence of severe anaemia among 
lower socio economic group was 11. % and among middle or higher income 
group was 6.8%
63
. 
 
            Kulkharani et al
 
conducted among adolescent girls in urban slum 
area and found that anaemia prevalence was 90.1%. Statistically significant 
association was found between educational status of girls, occupation of 
mother and anaemia
64
. 
 
4.7.2.Dietary risk factors 
1. Poor dietary iron intake 
         Adolescents have increased tendency to consume snacks prepared 
from refined cereals as well as habits of consuming carbonated drinks and 
reduced intake of citrus fruit and iron rich foods. 
 
  Sources of iron 
         Rich sources of iron are meat, fish, poultry, eggs and iron-fortified 
foods. If an adolescent girls doesn‟t take these iron rich foods regularly or 
she doesn‟t take an iron supplement, she is more likely to develop iron-
deficiency anaemia. Vegetarian sources of iron include spinach, drumstick 
eaves, dark green leafy vegetables, certain types of beans, dried citrus fruit, 
and iron-fortified breads and cereals.   
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2. Poor bioavailability of iron 
        Iron is different from other micro nutrients in the fact that absorption 
alone regulates the iron balance in the body, since there is no physiological 
mechanism for iron excretion. The bioavailability of iron in vegetarian diets 
ranges from 5% to 12% and in mixed diets, it varies between 14% and 18%. 
 
Factors influencing the bioavailability of Iron 
 Dietary iron is divided into non-heme iron and heme iron. 
Nonheme iron is present in both plant and animal foods.  
 Heme iron is derived from haemoglobin and myoglobin in 
animal source foods. Heme iron is estimated to contribute 10–
15% of total iron intake in meat-eating populations, it could 
contribute 40% of total absorbed iron.  
 Non heme iron is less well absorbed than heme iron. All 
nonheme food iron that enters the common iron pool in the 
digestive tract is absorbed to the same extent, which depends 
on the balance between the absorption inhibitors and enhancers 
and the iron status of the individuals. 
 
 Iron promoters - Ascorbic Acid  
        Ascorbic acid is the iron promoter and increases the bio- availability of 
the iron content in food. Vitamin C rich foods have higher bioavailability of 
iron.                
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Iron inhibitors 
Phytates , polyphenols and tannins  
            In food, phytate is the main iron- inhibitor in food. Polyphenols were 
present in tea/coffee or wine. Polyphenols inhibit the the iron absorption.  
 
          According to Verma et al. (2004) study observed that eighty percent 
of them were anaemic. Anaemia was strongly associated with consuming tea 
or coffee after meals (94.4%), and prevalence of anaemia was significantly 
lower in girls who consume green leafy vegetable
65
. 
 
         In the study conducted by Suja et al. (2011) in the age group of the 
adolescent girls 12 to 15 years it was observed that their calorie, iron and 
protein consumption was less compared to their requirement. This study 
identified menstruation, worm infestation and dietary deficiency as major 
causes for anaemia in adolescence
66
. 
 
         Rakesh et al (2013) conducted a study among the adolescent girls in 
Kollam district of Kerala to estimate the prevalence of anaemia and 
determine the associated dietary factors. The prevalence of anaemia among 
the students was estimated to be 31.4% (95% CI 29.76–33.04). Increased 
prevalence of anaemia was found in those with decreased consumption of 
meat and citrus fruits. In contrast to some other studies, decreased 
consumption of green leafy vegetables was found to be protective against 
anaemia
67
. 
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4.7.3. Menstruation related risk factors 
            After sexual maturation during adolescence, there is a rapid decrease 
in growth spurt and reduction in iron requirement. In girls, menstruation 
starts after the onset of peak growth and requirements for iron remain high 
throughout the reproductive life to replace
 
the iron that is lost during 
menstruation.  
 
             There is a regular loss of 12.5-15 mg iron per month or 0.4-0.5 mg 
iron per day in menstrual blood. Therefore in adolescence girls, the risk of 
iron deficiency continues to be a serious public health concern through the 
entire reproductive age but in case of boys, this risk subsides after 
completion of pubertal growth spurt
68. 
 
                
A study was conducted by Rati et al 
86 
to find out association between 
heavy menstrual loss and anaemia among 300 adolescent girls of selected 
schools at Nidoni district of Karnataka. This study stated that anaemia 
prevalence (42.5%) was found in 14 years due to onset of menstruation and 
61.25 % of prevalence in adolescent girls who had bleeding for 5 days. Age 
at menarche and heavy menstrual loss were associated risk factors according 
to this study
69
. 
 
              
A study conducted by 
    
Kaur et al.
 
documented a higher prevalence of 
anaemia in girls who had attained menarche
70
. Heath et al. observed that a 
high menstrual blood loss was associated with an increased risk of anaemia. 
The additional nutritional requirements for growth and development during 
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puberty and extra losses during menstruation might be the cause for higher 
prevalence of anaemia in those who attained menarche. 
 
           Shilpa S. Biradar et al
 
., conducted a cross-sectional study among 
adolescent girls for one year (2008) at villages which were under Vantamuri  
PHC.  Total of 840 adolescent girls (10-19 years of age) were included in 
this study. Study documented that  the prevalence of anaemia was 41.1% 
and the prevalence was high in late adolescents (15- 19yrs) as compared to 
that in the early adolescents (10-14yrs) because of  menstrual blood loss in 
15 to 19 years
57
. 
 
4.7.4. Increased Iron Requirement            
         Iron requirement increases during adolescence due to pubertal growth 
with rapid increase in lean body mass, blood volume and red cell mass, 
which increases iron needs for myoglobin in muscles and haemoglobin. 
 In a study conducted to find the 'effectiveness' of a weekly IFA supplement 
regimen among urban-slum, rural, and tribal girls of Nashik district. 
Haemoglobin estimation was done using the Hemo Cue system. The decline 
in the proportion of anemics was statistically significant among tribal girls 
and rural girls (51.6% from 62.8%). So, this study found that iron 
supplementation improve iron requirement in the adolescence girls
71
. 
 
             In India, Deshmuk et al conducted an interventional study was 
conducted to assess the impact of Weekly Iron and Folic Acid 
Supplementation (WIFS) in Lucknow, Uttar Pradesh
72
. School going and 
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non-school going adolescent girls were included in this study. Anaemia 
prevalence at baseline was estimated among both groups. The school going 
adolescents were supplemented with weekly once IFA tablets for six months 
under supervision, and both groups were followed up. It was found that the 
proportion of individuals with anaemia decreased considerable in the 
intervention group compared to the control group. IFA supplementation was 
recommended to adolescent girls following the study conclusions, for 
meeting the excess iron requirement for menstruation and growth spurt. 
       A randomised control study  was conducted by Shirode et al to study the 
dietary habits  and impact of iron –folic acid and calcium supplementation in 
adolescence girls. Study found that there was an increase of haemoglobin 
level in the supplemented group compared to controls. Significant weight 
gain (2.66kg) and growth was seen in intervention group
73
.  
 
4.7.5. Malnutrition and anaemia     
           Anaemia is found a commonly associated feature of many diseases. 
Severe malnutrition is accompanied by anaemia, which is associated with 
weight loss, reduced lean body mass and the presence of oedema.  
 
        Kurniawan et al
 
conducted a cross sectional study in which 29 (21.8%) 
suffered from iron deficiency anaemia, which was not associated to 
menstruation. The proportion of (underweight) was significantly higher 
among subjects who suffered from iron deficiency anaemia
74
.  
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      Chauhan AS et al study conducted a study among the 467 adolescent 
girls in Ahmedabad city in May 2011 to 2012 in Adolescent Friendly Health 
Initiatives (AFHI). In order to determine the socio-demographic factors 
associated with anaemia among girls. There was no significant association 
between socio- demographic factors but association was found between 
nutritional status and anaemia
75
. 
 
          Kanodia P et. al. conducted a study among 433 school going 
adolescent girls of government schools of Dharan municipality, Nepal. The 
overall prevalence of anaemia was found to be 51.3%. Prevalence was 
significantly more in pre-menarche age group and among undernourished 
girls
76
. 
 
4.7.6. Parasitic Infestation 
         Frequent occurrence of infectious diseases as well as parasitic 
infestation in developing countries further worsens the iron requirements. 
Finally this results in increased occurrence of negative status and iron 
deficiency anaemia. In a study in India, one third of adolescents had a 
history of worm infestation. 
 
  According to a study by Ramzi et al. (2011) the proportion of 
individuals who were found to be anaemic was 5.8%. The prevalence of iron 
deficient state was 8.5% and iron deficiency anaemia was 61.7%. Mild 
anaemia was the most common (85.7%) among adolescent girls. Age and 
body mass index had a strong relationship with haemoglobin levels. Only 
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parasites infestation in the last three months had 6.83 times more risk of 
anaemia than those without this history
77
.  
 
           A study conducted by Kavthekar S et al found the association 
between underweight adolescent girls with low Body Mass Index (BMI) and 
anaemia. Consumption of unhealthy food from outside contaminated with 
parasites can result in increased prevalence of parasitic infections among 
adolescents contributing in turn to the development of anaemia
78. 
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5. METHODOLOGY 
 
  This study was planned to estimate the prevalence and the risk factors 
associated with anaemia among school going adolescent girls aged 13 to 17 
in the study area so that it can help in initiating a specific community based 
risk factor intervention. 
  
5.1. Study design: 
              Cross sectional study  
 
5.2. Study population 
               School going adolescent girls of age 13 to 17 years 
 
5.3. Study period: 
             April to December 2015 
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5.4. Study period  
                            April to December 2015 
 
                                                       
 
 
 
 
 
 
 
 
 
 
5.5. Sample size estimation: 
  For an expected prevalence (P) of 60% (0.6) with Z value of 1.96 at   
95 % C.I. and with limit of accuracy (L) at 10% of P (relative precision )  
           Q = 1- (Proportion of people without anaemia) = 40 % (0.4) 
        The sample size required for the study was calculated as follows 
N = (Zα/2 PQ / L
2
)            
          =     1.96 × 1.96 × 0.6 × 0.4 
                                             0.06 X 0.06    
 
                             =   256                     
 
                 Totally, 260 sample was selected for the research. 
IEC Clearance – June 2015   
 
Data Collection –July to Oct  2015        
Data entry &Analysis & Write up – Nov 
and Dec 2015 
      Protocol writing  
      April & May 2015 
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5.6. Sampling procedure: 
  A multi stage random sampling method was used to select the 260 
adolescent girls from the rural population of Villupuram district. 
 
  Villupuram district  has 29 districts in Tamil Nadu State. Villupuram 
district totally has twelve (12) taluks namely Villupuram, Thirukkoyilur, 
Kallakurichi, Sanakarapuram,Chinnasalem, Ulundurpet, Tindivanam, 
Vikravandi, Vanur, Gingee, Marakkanam. 
 
  Among the twelve taluks, Gingee taluk was randomly selected. 
Gingee taluk has three blocks namely Melmalayanur, Gingee and Vallam 
blocks. Among the three blocks, Melmalayanur block was randomly 
selected for the study.  
 
  Melmalayanur block totally has 12 Govt. high schools and 11 Govt. 
Higher Secondary Schools. From them, 3 Govt. High Schools and 2 Govt. 
Higher Secondary Schools are randomly selected for study. Kadali, 
Nochalur and Sathambadi GHS and Melmalayanur and Devanur GHSS were 
the schools selected for study. 
 
  Sampling was done stratified for age (using the class studying as a 
proxy indicator, students were selected from 8
th
 , 9
th
, 10
th
 , 11
th
  and 12
th 
standard). In each school 52 adolescent girls of age 13 to 17 years were 
randomly selected using the attendance register as the sampling frame.  
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5.7. Sample population 
  Inclusion criteria: 
                  13 to 17 years of school going adolescent girls  
  Exclusion criteria: 
 Adolescent girls who were under treatment of anaemia  
 
5.8. DATA COLLECTION: 
  The objective of the study and the benefits to the adolescent girls 
were explained to the parents or guardians and their written informed 
consent were obtained. Data was collected using a Semi- structured 
Questionnaire. 
 
  Data collection was done by the Principal Investigator. The selected 
school was approached. After getting the permission from the Head Master 
of the school, the objectives of the study were explained to the parents or 
guardians of the participants and Informed consent was obtained for their 
participation in the research after clarifying their doubts. 
 
  After explaining the procedure in an understandable language to the 
study participant and guardians, care was taken to reduce the anxiety. 
Village health nurses were involved to enrol the students. 
 
  Semi- structured questionnaire was used for data collection. Socio 
demographic details, dietary factors and menstruation related factors were 
collected by interview method. Clinical assessment for general nourishment 
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and anaemia were done by the principal investigator. Blood was collected 
for haemoglobin estimation and done in standardized procedure. 
 
I) Physical instruments 
  The physical instruments used in this study included a portable 
stadiometer, flexible measuring tape, a digital weighing machine and all 
these instruments and techniques were initially standardized and regularly 
calibrated throughout the period of data collection. 
 
II) Pre tested Semi- structured Questionnaire (See Annexure III) which 
contains  
A. Socio demographic details 
B. Anthropometric measurements 
C. Clinical and Biochemical assessment of  anaemia 
D. Dietary related variables 
E. Menstruation related variable 
 
III) B.G. PRASAD Socio economic status scale 
5.8.1.Variables and Operational definitions 
A. Socio demographic variables 
         Include the age, sex, standard, socio economic status (SES), birth order 
of the study participant, paternal education, paternal occupation, maternal 
education, maternal occupation. 
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Socio economic status classification was done by using B.G. PRASAD 
scale in the research  
          Modified BG Prasad socioeconomic scale is widely used to determine 
the socioeconomic status of families in both rural and urban areas. Since it is 
an income- based scale, it was updated to All India Consumer Price Index
79
. 
 
SES SCALE 
  Socio-economic status has an influence on the prevalence of various 
health issues. It also has an impact on social security in terms of 
affordability, accessibility and utilization of health care services. One of the 
scales used to measure socio-economic status is the MODIFIED B.G. 
PRASAD SCALE 
 
  B.G Prasad scale was first introduced in 1961, fixing the Consumer 
Price Index for 1960 as 100. The scale was revised in 1982, by adding a 
linking factor of 4.93 for converting the CPI to the new base of 100 in 1982.  
 
  The scale underwent a second revision in 2001 through introducing a 
linking factor of 4.63. These linking factors were provided by the Labour 
Bureau of India. For calculation of the new ranges of per capita income, the 
All India Consumer Price Index for agricultural workers have to be found 
first. Then the multiplication factor has to be calculated.  
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New income Value = Multiplication factor × Old income value × linking 
factor 
Table 5.     Modified B.G. Prasad Socio economic scale (2014) 
Socioeconomic class Per capita income 
Modified BG  Prasad 
Scale 
Revised income 
categories 
Upper         100 and above         6323 and above 
Upper middle               50-99           3161 to 6322 
Middle               30-49           1897 to 3160 
Upper lower              15-29           948 to 1896 
Lower               <15                < 947 
 
  According to Labour Bureau of India, current CPI of Rs.277 for the 
month of July 2016 is selected for Socio economic status calculation. 
  
B. Dietary variables  
  This part include assessing the source of drinking water, frequency of 
green leafy vegetables and other vegetables intake, frequency of citrus fruits 
intake, ( iron promoters) frequency of milk, tea /coffee consumption (iron 
inhibitors) and frequency of junk food intake. Iron supplementation intake 
also included in this section. 
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Iron promoters 
           Substances which promote the iron (haeme and non haeme) 
absorption from the food like Vitamin C rich citrus fruits, ascorbic acid , etc. 
 
  Frequency of intake was classified into daily, alternate days, twice a 
week, once a week and rarely / never. 
 
Iron inhibitors 
  Substances which inhibit the iron (haeme and non haeme) absorption 
from the food phytates, polyphenols, calcium, proteins. Frequency of intake 
was classified into daily, alternate days, twice a week, once a week and 
rarely / never. 
 
Junk foods 
  Pre- prepared or packaged food that has low nutritional value with 
high calorie from sugar and fat.  Frequency of intake was classified into 
daily, alternate days, twice a week, once a week and rarely / never 
 
C. Menstruation related variables 
  Menstruation related variables include the age of onset of 
menstruation, frequency and duration of menstruation. For assessing 
menorrhagia, variables such as number of pads used and associated 
symptoms like abdominal pain and vomiting were studied.  
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Menorrhagia  
  Menorrhagia is characterized by regular menstrual cycles, with 
increased flow of >80 ml and/or prolonged duration of >5 days. 
Menorrhagia is assessed by the number of pads used per day. Usage of more 
than three pads, heavy bleeding associated with the passage of clots 
indicates menorrhagia
 80
. 
 
Polymenorrhoea 
  Polymenorrhoea denotes frequent episodes of menstruation, usually 
occurring at intervals of 21 days or less. Dysmenorrhoea means painful 
cramping pain accompanying menstruation
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D,Anthropometric variables  
  Anthropometric measurements is used to assess the physical 
development of adolescent girls. Anthropometric measurement of the study 
participant include measuring the height, weight and B.M.I. calculation. 
Height and weight of the study participants were done by single trained 
person and standardised procedure to reduce the inter-observer variations. 
 
Height Measurement 
  Height was measured using a portable stadiometer (Bioplus 
TM 
). 
The height of participants was measured by asking the person to stand 
barefoot with back adjacent to the wall. Initially the body of the stadiometer 
is placed on the floor against the wall and the tape measured. Upper end of 
the tape is attached to the wall and the body of the stadiometer is pushed up. 
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  The person whose height has to be measured stands under the body of 
the stadiometer in an erect position without shoes. Then, study participant 
was made to stand on the barefoot with her heels, buttock, occiput and 
shoulders touching the wall and looking straight forward. The chin should be 
straight i.e. the Frankfurt plane or the auriculo-orbital plane which is a 
plane that passes through the inferior border of the orbit and upper border of 
the external auditory meatus should be straight. With the hair completely 
flattened, measurements were taken to the nearest point of 0.5 cm
81
. 
 
5.12.3. Weight Measurement : 
  After removing the shoes, with the possible minimal clothing, weight 
was measured using electronic digital weighing machine with nearest 
accuracy of 0.1 kg. The weighing machine was checked and corrected if 
required, for zero error before the measuring the weight. It was also checked 
and corrected whenever required, after every 10
th
 reading during the study 
period. 
 
5.12.3. BMI (kg / m
2
) calculation 
  BMI is a useful measure to assess the physical fitness among 
adolescents. BMI is defined as body weight in kilograms divided by the 
square of height in metres. (kg/m
2
), is a weight-for-height index that meets 
to assess the underweight, normal weight, overweight and obese adolescents.                          
                              BMI = Weight (kg) / Height( m
2
) 
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  Underweight is expressed as BMI below 5th percentile, normal 
weight as BMI between 5th and 85th percentile, overweight, BMI above 
85th percentile, but below 95th percentile and obese adolescents are defined 
as BMI above 95th percentile for age and gender .Underweight, overweight 
and obese adolescents are prone to IDA especially in girls
82
. 
 
BMI for age percentiles 
 Less than 5 th percentile – underweight 
 5 th to 75 th  percentile  -  Normal 
 75 th to 85 th percentile – Risk of overweight 
  > 85 th percentile -  Overweight 
 
Clinical examination  
  General examination of the participant was done to assess the 
nourishment. Then subjective symptoms of anaemia like laziness, tiredness, 
concentration difficulties and breathlessness were assessed. Clinical anaemia 
in dorsum of the tongue, palpebral conjunctiva, nail beds and palmar aspect 
of hand.  
 
Biochemical assessment of anaemia  
  Then, blood was collected under aseptic precautions by using the 2ml 
syringe and transferred to the cuvette and mixed with anticoagulant (EDTA). 
Finally the cuvettes with anti-coagulated blood was transferred to the 
laboratory within 30 minutes.  
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Cyanmethaemoglobin Method
83 
Principle   
  The blood is diluted in Drabkin fluid, which lyses the red blood cells 
and converts the Hb into haemiglobincyanide. The solution obtained is 
examined in a spectrophotometer (or colorimeter). Its absorbance is 
proportionate to the amount of haemoglobin in the blood. 
 
  The haemiglobincyanide photometric method gives the most accurate 
haemoglobin estimations. It should be used wherever possible. 
 
Materials and reagents 
 Spectrophotometer(or colorimeter),   
 Test tubes,  
 Drabkin diluting fluid (reagent no. 21) ,  
 Blood collecting syringes                                                                                                                                                                      
 
Method                                                                                                                                                                              
1.5 ml of Drabkin diluting fluid is taken into a tube. 2 ml of venous blood  
was collected  for blood examination  and  mixed with the anticoagulant 
(EDTA). 
2. 2 ml of blood is mixed with drabkin solution 
3. Mix blood and anticoagulant – 5 minutes  
4. Keep that in centrifuge 
5.   Centrifuge the blood for 5 minutes 
6.  By using the Haemoglobin curve estimate the Haemoglobin value.  
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Table 6. Haemoglobin values and anaemia 
Haemoglobin g/dL Anaemia category 
>12 Normal 
9 to 11.9 Mild  
7 to 8.9 Moderate 
<7 Severe 
Source: WHO classification
84
 
 
5.13. Data analysis plan 
 After collecting the information, details were entered in 
Microsoft Excel and analysis was done by using trial version 
of Statistical Packages for Social Sciences (SPSS) 23 version. 
 The Prevalence of anaemia among adolescent girls of aged 13 
to 17 years in the study area was studied. 
 Anaemia will be categorised into mild, moderate and severe 
based haemoglobin values and results will be expressed in 
proportions 
 
 Prevalence of anaemia in different categories of age group, 
family type, birth order, father‟s occupation, maternal 
education and socio economic status will be expressed as 
proportion with 95 % confidence intervals.  
 The mean haemoglobin values will be expressed with 95 % 
confidence intervals.   
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 Then prevalence risk factors like socio demographic factors, 
dietary and menstruation related factors among anaemic group 
were compared with non – anaemic group by Chi square 
analysis and found the association between risk factors and 
prevalence of anaemia. 
 
5.14. Service to the patients 
              After completing the information collection as well as the physical 
and  laboratory examination in the adolescence girls of age 13-17 years in 
the study area, health education regarding iron rich foods, iron inhibitors and 
risk factors, treatment and preventive measures for anaemia. Complications 
of anaemia also explained to the study participants. All the study subjects 
found to anaemic were referred to the nearest health centre for further 
investigations, management and follow up. 
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6. RESULTS  
 
 
  A cross sectional study was conducted to estimate the prevalence of 
anaemia and risk factors associated with anaemia among adolescent girls 13 
to 17 years of age. Five Government schools were selected in Melmalayanur 
block of Villupuram district. A total of 260 school going adolescent girls 
were included in this study. 
 
6.1. SOCIO DEMOGRAPHIC CHARACTERISTICS 
  The socio-demographic details of the study participants are given in 
tables 6a and 6b. 
 
  In this study, the participants were equally represented across all the 
ages ranging from 19 % to 21% in each age category as given in table.7a. 
The mean age of the adolescent girls was 15.01 years with 95 % confidence 
interval ranging from 14.83 years to 15.18 years. One third (30.9%) of them 
belonged to birth order of three and above.   
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Table  7a.  Socio demographic variables (N=260) 
Variables n(%), 
Age (in completed yrs)   
13 52(20) 
14 50(19.2) 
15 52(20) 
16 55(21.2) 
17 51(19.6) 
  
Type of family   
Nuclear family 216(83.1) 
Joint family 44(16.9) 
  
No. of family members   
3 85(32.7) 
4 104(40) 
5 41(15.8) 
>5 20(12.6) 
  
Birth order   
First 87(33.5) 
Second 93(35.8) 
Third and above 80(30.9) 
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Table 7b. Socio-demographic variables (contd.)  (N=260) 
Variables n(%), 
Paternal occupation   
Non-agricultural work 39(15) 
Agriculture 200(76.9) 
Unemployed 21(8.1) 
    
Paternal education   
Illiterate 50(19.2) 
Primary school 83(31.9) 
High school 96(36.9) 
HSS 28(10.8) 
Graduate 3(1.2) 
    
Maternal education   
Illiterate 60(23.1) 
Primary 84(32.3) 
High school 68(26.2) 
HSS 46(17.7) 
Graduate 2(0.8) 
 
Type of family/ Education status of parents / Occupation – Head of 
family 
  As mentioned in table 7a, majority of the participants were from 
nuclear families (83.1%) while the rest of them were from joint families.  
Half of the participants had fathers who were either illiterate (19.2%) or 
completed primary school (31.9%). There were a higher proportion of 
illiterates among the mothers of the study participants (23.1%). The rest of 
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them had completed their primary school (32.3%), high school (26.2%) or 
higher secondary school (17.7%). Only two mothers were graduates.  
 
  Agriculture was the predominant occupation of the head of the family 
among three-fourths of the study participants. 
 
Socio economic status            
  Modified B.G. Prasad socio economic scale based on per capita 
income of the family was used for SES classification. Half of the people 
belonged to upper lower class (Class IV) and one fifth (33.1%) of them 
belonged to lower class (Class V) as given in figure.1.   
 
Fig 1.  Socio-economic status 
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6.2. DIETARY CHARACTERISTICS        
Intake of citrus fruits 
  Only 6.2% of the participants reported consuming citrus fruits on a 
daily basis (table 8) 13% of them reported that they never consumed citrus 
fruits or consumed them rarely. The rest of the study participants consumed 
citrus fruits few times a week. 
 
Green leafy vegetables & other vegetables 
  Frequency of intake of green leafy vegetables like spinach, amaranth, 
etc. were studied. The results are mentioned in table 8. Only 3.1 % reported 
that they consumed green leafy vegetables daily and nearly 2 % of them 
were never or rarely consumed GLV. One third of them were taking other 
vegetables in alternate days as given in table.8. 
 
Table 8: Descriptive analysis of Dietary Variables  (N=260) 
 
Iron rich 
foods 
Frequency (%) 
Daily 
Alternate 
days 
Twice a 
week 
Once a 
week 
Never 
Citrus fruits 16(6.2) 51(19.6) 96(36.9) 84(32.3) 13(5) 
GLV 8(3.1) 78(30) 114(43.8) 55(21.2) 5(1.9) 
Other veg 35(13.5) 79(30.4) 62(23.8) 55(21.2) 29(11.2) 
Milk 53(20.4) 88(33.8) 75(28.8) 14(5.4) 30(11.5) 
Junk foods 14(5.4) 98(37.7) 84(32.3) 46(17.7) 18(16.9) 
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Consumption of milk 
  Most of the participants consumed milk on an empty stomach. One 
fifth of the study participants (20.4%) reported consuming milk daily and 
one third (33.8%) of the girls consumed milk on alternate days in as shown 
in table. 8.  
 
Junk foods intake 
  Intake of junk foods has the major impact on the adolescent health.  
Only less than ten percent (6.9%) of the participants never or rarely took 
junk foods and nearly six percent (5.4%)  of them were consumed junk 
foods daily  as shown in table .8 
 
Status of IFA supplementation intake 
Fig : 2.  IFA supplementation intake by study population 
 
  As shown in figure.2 56 percent of the study participants consumed 
IFA supplementation provided at schools while the remaining 44 percent 
had not taken IFA supplementation. Study participants reported that the 
unpleasant side effects was a reason for not consuming the IFA tablets.  
56% 
44% 
IFA supplemenattion intake 
Yes No
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6.3. MENSTRUATION RELATED VARIABLES 
  Menstruation related factors like age at menarche, frequency and 
duration of cycles, menorrhagia (heavy menstrual flow) and dysmenorrhea 
were studied.  In this study out of 260 adolescent girls 245 attained 
menarche, remaining 15 girls not attained menarche. So, the results were 
given for 245 students. 
 
Duration of menstrual cycle 
             The mean age at menarche was 13.24 years (95 % C.I:  13.15 to 
13.36) ranging from 12 to 16 years as given in table 9. 
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Table 9. Descriptive statistics of menstruation related variables (N=245) 
Variable n(%) 
Frequency of cycles   
Normal 151(61.6) 
Polymenorrhea 94(38.4) 
Regularity   
Regular 172(66.2) 
Irregular 73(33.8) 
Duration of cycles   
3 days 65(26.5) 
4 days 49(20) 
5 days 104(42.5) 
>5 days 27(11) 
Dysmenorrhea   
Present 135(55.1) 
Not present 110(44.9) 
Passage of  clots   
Present 133(51.2) 
Not present 112(48.8) 
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Frequency Menstrual cycle  
  Two third of the study population (61.6%) had normal frequency of  
28±7 days menstruation cycles  and 66. 6 % of the study population had 
regular menstrual cycles as shown in table 10. 
 
Duration of menstruation 
  As given in table 10, half of the study participants had cycles lasting 
for five (42.5%) or more than five (11%) days. The mean duration of 
menstruation cycles was 4.37 days with 95% C.I. of  4.25 to 4.50  
 
Menorrhagia and dysmenorrhea 
  In our study, 51.2%  percent of the participants had menorrhagia. 
Dysmenorrhea was present in 55.1% of the participants.  
 
6.4. ANTHROPOMETRIC CHARACTERISTICS 
     Details of anthropometric measurements are given in table.10 
Table 10.  Anthropometric characteristics (N=260) 
Variable Mean (95% C.I) Minimum Maximum 
Height (cm) 146.98 (146.09 - 147.88) 128 165 
        
Weight (kg) 41.54 (40.79 - 42.29) 27 63 
        
BMI 
(kg/m
2
) 19.17 (18.95 - 19.39) 16.03 26.25 
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Height  
  The average height of the study participants was 146.98 cm ranging 
from 128 to 165 cm as shown in table 10. 
 
Weight 
  The mean weight of the study participants was 41.54 kg ranging from 
as low as 27 kg to 63 kg. 
 
BMI 
  The mean Body mass index of the study population was 19.17± 1.850 
with 95 % confidence interval of 18.95 to 19.39 as given in table 10. The 
confidence interval implies that almost 95% participants fall within the 
normal range of BMI, and only 5% of them are either underweight or over 
weight. 
   
6.5. MEAN HAEMOGLOBIN VALUE 
  The mean haemoglobin value  in our study population was 
10.5 g% with 95% confidence interval ranging from 10.42 to 10.76 .  
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FIG 3. Mean haemoglobin value 
                                                Median : 10.3,  Q1 to Q3 
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6.6. PREVALENCE OF ANAEMIA IN STUDY POPULATION 
           The prevalence of anaemia as estimated from this study was 74.6 % 
(95 % C.I:  69.2 – 80)  
 
Categories of anaemia 
          Anaemia was categorized into mild, moderate and severe according to 
WHO guidelines. In this study, a majority of the participants (65.8% with 
95% C.I.: 60.4 – 71.50) were classified as having mild anaemia  and only 
1.1 % were severely anaemic as given in figure 4. 
 
                                Fig  4.Categories of anaemia 
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6.7. ANAEMIA AND ASSOCIATED FACTORS 
          Factors associated with prevalence of anaemia was analyzed by using 
Chi-square test. The independent variables being analyzed were age, type of 
the family, birth order, parental occupation, maternal education, socio 
economic status, frequency of citrus fruits and GLV intake, junk food intake, 
IFA supplementation intake , polymenorrhea and menorrhagia.  Results are 
mentioned in table.11a, 11b and 11c. 
 
Table : 11a Socio-demographic factors and Anaemia  (N=260) 
Variables 
Anaemic 
(%) 
Chi square 
statistic 
p 
value 
Crude Odds ratio                                              
( 95%C.I) 
Age         
13 41(78.8) 10.12     
14 31(62)   0.038   
15 37(71.2)       
16 40(72.7)       
17 45(88.2)       
Type of family         
Nuclear family* 167(77.3) 4.91 0.027 0.466(0.235-0.925) 
Joint family 27(61.4)       
Birth order         
≤2* 138(76.7%) 1.3 0.254 0.710(0.394 - 1.281) 
>2 56(70)       
Paternal occupation         
Non-farmers* 44(73.3) 0.068 0.795 1.091 (0.566 - 2.101) 
Farmers 150(75)       
Maternal Education         
Illiterate/primary school* 115(79.9) 0.033 0.033 0.538 (0.306 - 0.947) 
Middle school& above 79(68.1)       
Socio economic status         
Middle* 24(41.4) 43.538 <0.01 7.526 (3.950- 14.341) 
Lower 170(84.2)       
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Table 11b: Dietary factors and anaemia 
 
Variables Anaemic (%) 
Chi square 
statistic 
p 
value 
Crude Odds ratio                                              
( 95%C.I) 
Citrus fruits intake         
>Once a week* 126(77.3) 1.663 0.197 0.689 (0.390 - 1.216) 
     ≤ once a week 68(70.1)       
GLV intake         
>Once a week* 151(75.5) 0.358 0.55 0.821 (0.430 - 1.568) 
     ≤ once a week 43(71.7)       
Milk intake         
>Once a week* 159 (73.6) 0.68 0.41 1.394 (0.631 - 3.08) 
     ≤ once a week 35(79.5)       
Junk food intake         
>Once a week* 161(82.1) 23.83 <0.01 0.231 (0.126- 0.427) 
     ≤ once a week 33(51.6)       
IFA intake         
Yes* 97(66) 13.296 <0.01 3.125 (1.665 - 5.864) 
No 97(85.8)       
 
Table 11c: Menstrual factors and anaemia 
 
Variables Anaemic (%) 
Chi 
square 
statistic 
p 
value 
Crude Odds ratio                                              
( 95%C.I) 
Frequency of 
cycles 
        
Normal* 113(74.8) 0.062 0.803 
0.928 (0.516 - 
1.669) 
Polymenorrhea 69(73.4)       
Regularity         
Regular* 126(73.3) 0.321 0.571 
1.203 (0.635 - 
2.279) 
Irregular 56(76.7)       
Menorrhagia         
Present* 109(82) 8.958 <0.01 0.412 (0.229- 0.742) 
Absent 73(65.2)       
Dysmenorrhea         
Present* 103(76.3) 0.636 0.425 
0.792 (0.446 - 
1.406) 
Absent 79(71.8)       
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The results of the bivariate analysis are provided in table.11  
  As seen in the table, the prevalence of anaemia is highest among 17 
year old girls. The difference in prevalence of anaemia across age groups is 
statistically significant. Excluding the 13 year age group, there is an 
increasing trend in the prevalence of anaemia across the age groups. This 
high lights the cumulative impact of untreated anaemia across the age 
groups. 
 
  When compared to nuclear family (77%), the prevalence of anaemia 
among girls from joint families is significantly lower (61%) 
 
  The prevalence of anaemia among girls whose mothers are educated 
up to middle school or above is significantly lesser than those whose 
mothers are illiterate or studied till primary school. When compared to 
middle SES, girls from lower socio-economic status have higher odds of 
anaemia. The 95% C.I of difference does not include the null value of „0‟. 
 
  Girls who consume junk food once a week or lesser have lesser odds 
for anaemia compared to girls who take junk food more than once a week.  
 
  The intake of IFA supplements is a major factor in adolescent 
anaemia. The odds of anaemia among girls who do not take IFA 
supplements is significantly higher than the girls who consume IFA 
supplements. The odds ratio ranges from 1.665 to 5.864 
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  Girls who do not have menorrhagia have a lesser odds for anaemia, 
compared to girls who have menorrhagia.  
 
  The statistically significant risk factors associated with anaemia were   
type of the family, maternal education, socio economic status, frequency of 
junk food intake, IFA intake and menorrhagia. Socio economic status, 
frequency of junk food intake, IFA intake and menorrhagia were identified 
to be highly significant (p value < 0.01) 
 
  Factors like age in years, birth order of the participant, paternal 
occupation, paternal education, frequency of GLV intake, milk intake, 
irregularity of menstrual cycles and polymenorrhea were not significantly 
associated with anaemia in our study population. 
 
Overall, joint families, maternal education of middle school and 
above, less frequent consumption of junk food, IFA supplementation were 
protective factors for anaemia, while menorrhagia is associated with an 
increased odds of anaemia. 
 
  
 
 
 
  
 
72 
 
 
 
 
 
 
 
 
 
DISCUSSION 
73 
 
7. DISCUSSION 
 
  This study estimated that the prevalence of anaemia was 74.6 % (95 
% C.I:  69.2 – 80) in the study population and remaining 25.4% (95 % C.I: 
20 – 30.8) students were normal.  Majority of the people (65.8% with 95% 
C.I.: 60.4 – 71.50) were affected by mild anaemia. This study also estimated 
7.7 % had moderate and only 1.1 % were affected by severe anaemia. 
Similar studies conducted in the rural population estimated that the 
prevalence of anaemia was 45- 60 %. 
 
  Based on severity of anaemia, participants were classified into 
mild, moderate and severe. In which two third (65.6 %) of the adolescence 
were affected by mild anaemia, 7.7 % were suffered from moderate anaemia 
and only 1.1% were affected by severe anaemia. Mild anaemia was found to 
be higher in this study group. Remaining 25.4 % of the adolescent girls were 
found to be healthy. 
 
  Compared to NFHS -4 survey (63.6%), this study found that 
higher prevalence (74.6%) of anaemia in the study area. Study results found 
to be higher prevalence when compared to National average of anaemia
51,53
. 
     Siddharam et al found the prevalence anaemia was 45.6% in adolescent 
girls. Studies to estimate the prevalence of anaemia among adolescent girls, 
which were conducted in rural Wardha and Lucknow found that the 
prevalence of anaemia in those areas was 59.8% and 56% respectively
58s
.   
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  The difference between the age groups was statistically 
significant. Similarly, the study conducted by Sanjeev et al reported that the 
prevalence of anaemia was high among late adolescents as compared to 
early and mid -adolescents
84
.  Kakkar et al found that the overall prevalence 
of anaemia was 58.4% among adolescent school girls, the prevalence was 
higher in early adolescent age group compared to late adolescents
85
.   
 
  This study was found a statistically significant (p value: 0.02, OR: 
0.466 (0.235-0.925) association between type of the family and the 
prevalence of anaemia, in contrast to the study by Rawat et al where the 
prevalence was found to be higher in joint families
61.
 
 
         In this study, association between birth order of the participant and 
anaemia prevalence was not significant in contrast to the study conducted by 
Rawat et al 
61.
  
 
         This study found that there was a significant association between 
maternal education and anaemia. This was found to be statistically 
significant [p value: 0.03, OR: 0.53 (95%; 0.30 to 0.94)]   but not associated 
with paternal education. Rajaratnam et al had reported similar findings that a 
significant association between anaemia and parental educational status, 
particularly maternal education
54,63
. 
 
          In this study prevalence of anaemia was significantly associated with 
lower socio economic status (P <  0.01, COR – 7.5 (95% C.I. 3.95 to 14.34).  
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Similar studies Kaur S et al and Gawarika et al found that significant 
association between lower socio economic status and anaemia
63,70
. 
 
          Saluja N., et al. (2001) found that the prevalence of anaemia was 
significantly higher among adolescent girls belonging to joint family 
(45.2%) than nuclear family (28.3%). Prevalence of anaemia was also found 
to be significantly higher in those adolescent girls having illiterate (42.2%) 
and just literate mother (51.9%) as compared to better literate mothers
86
. 
 
          Dietary variables studied in this study were frequency of citrus fruits 
intake, green leafy vegetables intake, consumption of milk, junk food intake 
and IFA supplementation intake were studied. This study found a strong 
association between frequency of junk food intake and the prevalence of 
anaemia.   
 
  Strong association between IFA intake and  prevalence of anaemia [p 
value:<0.01, OR: 3.12 (95% C.I. 1.66 to 5.86)] was found in this study
72,73
. 
No significant association was found between prevalence of anaemia and 
frequency of citrus fruits intake, green leafy vegetables, other vegetables 
intake and consumption of milk in this study. But, Rakesh and Suja et al 
studies found significant association between increased consumption of meat 
and citrus fruit and decreased consumption of green leafy vegetables and 
prevalence of anaemia
66,67
. 
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  Verma et al also found that anaemia was found to be significantly 
higher among girls with the habit of post meal consumption of tea/ coffee 
(94.4%), whose fathers were working as semi-skilled/skilled workers (77%). 
The prevalence of anaemia was significantly lower among girls who 
consumed green leafy vegetables
65
. 
 
  This study found that mean age at menarche was 13.24 ± 0.93 with 95 
% C.I. of 13. 13 to 13.36 with distribution on 12 to 16 years. In this study 
menstruation related variables studied were age at menarche, 
polymenorrhea, regularity of menstrual cycle, menorrhagia, dysmenorrhea. 
In this study there was a statistically significant association [p value: 0.01, 
OR: 0.41 (95 % C.I: 0.22 TO 0.74)] between menorrhagia and the 
prevalence of anaemia. These results are similar to some studies where 
statistically significant association was found between age at menarche and 
heavy menstrual bleeding lasting for more than 5 days
86,87
. 
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8. CONCLUSION 
 
 In this study, the overall prevalence of anaemia was high among the 
study population, estimated at 74.6% (95 % C.I:  69.2 – 80).                
 Majority of the girls were found to be affected by mild anaemia 
(65.8%) in this study. 
 Prevalence of anaemia was significantly associated with type of the 
family, maternal education, socio economic status, junk food intake, 
IFA supplement intake, dysmenorrhea and menorrhagia in the study 
population. 
 Other factors such as age, paternal occupation, green leafy vegetables 
intake, citrus fruits intake, consumption of milk, polymenorrhea, 
frequency of menstrual cycle were not associated with  anaemia. 
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9. LIMITATIONS 
 
 Since this study was a cross sectional study, measurements of the 
exposure and outcome were collected at the same time. Hence, causal 
relationship could not be made out.  
 The actual prevalence of anaemia among adolescent girls in the study 
area  was not made out  because only school going adolescent girls 
were included in this study. 
 Finally, since most of the information in this study was collected by 
interview method recall bias could have been a limiting factor. 
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10. RECOMMENDATIONS 
 
 The prevalence of anaemia estimated from this study was found to be 
higher when compared to the NFHS-4 estimates. Hence, 
Melmalayanur block of Villupuram district may be included as a high 
focus area. 
 For the prevention of anaemia, interventions should commence from 
childhood. Hence efforts may be targeted to include children as a part 
of iron supplementation measures.  
 In addition to the existing government programmes on nutrition, 
mothers of adolescent girls may be included as a target group for 
health education regarding consumption of nutritious diet and 
promotion of a healthy lifestyle.  
 Since a significant proportion of adolescent girls were found to be 
non-compliant in consuming IFA tablets, efforts can be made to 
increase the compliance among them. 
 Educating the adolescent girls regarding the importance of consuming 
iron rich foods and the consequences of anaemia may be given a 
greater focus as a part of health education. In addition, they may be 
made aware of the harmful consequences of consuming junk foods.  
 Further studies may be carried out including the non-school going 
adolescent girls to assess the risk factors contributing to anaemia.  
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ANNEXURE – 1 
INSTITUTIONAL ETHICAL COMMITTEE CLEARANCE 
CERTIFICATE 
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ANNEXURE – II 
VILLUPURAM DISTRICT APPROVAL 
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ANNEXURE – III 
QUESTIONNARIE 
 
RESEARCH TOPIC: Prevalence and risk factors associated with anaemia 
in adolescent girls in rural population – A cross sectional study 
Section –A – Socio demographic details 
a) Name 
b) Age  
c) Class 
d) Address 
e) Birth order of the participant 
f) Type of the family 
g) Total no of family members 
h) Paternal education 
i) Maternal education 
j) Head of family- occupation 
k) Socio economic status   
Section : B – Dietary Information 
a) Do you include green leafy vegetables ?                                      Yes / No 
If yes, how often Daily / Alternate/twice a week /once a week 
b) Do you include other vegetables ?                                                Yes / No 
If yes, how often Daily / Alternate/twice a week /once a week 
c) Do you include fruits in your diet?                                               Yes / No 
If yes, how often Daily / Alternate/twice a week /once a week 
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d) Do you include milk in your diet ?                                              Yes / No 
If yes, how often Daily / Alternate/twice a week /once a week 
e) Do you take junk foods ?                                                             Yes / No 
If yes, how often Daily / Alternate/twice a week /once a week 
f)  Do you IFA supplementation ?                                                   Yes / No 
 
Section : C  -  Menstruation Information 
       a)Age at menarche  
       b) Frequency of menstrual cycle           Normal       /      Polymenorrhea          
(21-35 ays)  /      (<21 days) 
       c) Duration of blood flow                     3 days  / 4 days / 5 days / .>5days 
       d) Menorrhagia                                          > 5 days / >  3pads / day /  
blood clots 
       f)Dysmenorrhea                                         Present / Notpresent                                                                                                                 
       g)Menstrual cycle                                     Regular / Irregular 
 
Section – D  Anthropometric data 
a) Height 
b) Weight 
c) B.MI. 
Clinical exam       :         Signs of anaemia 
           Bio chemical data:          Haemoglobin :        gm/dl                                               
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ANNEXURE –IV 
PATIENT INFORMATION SHEET 
 
Investigator                      : 
Name of the participant : 
Title: Prevalence and risk factors associated with anaemia among adolescent 
girls in rural population – A cross sectional study. 
 
              You are invited to take part in this research. We have got approval 
from the Institutional Ethical Committee to conduct this study. Initially we 
would be asking questions about basic family details, diet pattern and 
menstruation related information. We would be measuring your Height, 
Weight and also collecting blood for Haemoglobin estimation. So, we 
planned appropriate preventive measures to conduct a study. 
 
  Signature of the investigator 
 
  Signature / Thumb impression of the parents / guardian 
 
Date:    
Place:                                                                                                                
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PATIENT CONSENT FORM 
 
Study Detail: 
Study Place: 
Study Participant Name:                                                       Age: 
Identification number : 
Participant may check (  ) these boxes  
I confirm that I have understood the purpose of study. I have the opportunity 
to ask questions and all my questions and doubts have been answered to my 
complete satisfaction. 
I understand that my participation in the study is voluntary and that I am free 
to withdraw at any time without giving reason, without my legal rights being 
affected. 
I understand that the Ethical committee and the regulatory authorities will 
not need my permission to look at my health records. 
However, I understand that my identity will not be revealed in any 
information released to third parties or published, unless as required under 
the law. I agree not to restrict the use of any data or results that arise from 
his study. 
I agree to take part in the above study and to comply with the instructions 
given during the study and faithfully cooperate with the study team and to 
immediately inform to the study team if I suffer from any deterioration in 
my health or well- being or unexpected or unusual symptoms. 
I hereby consent to participate in the study.  
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I hereby give permission to undergo clinical and blood examination. 
 
Signature / Thumb impression of the                                  Signature of the   
investigator   
             Parents / Guardian 
 
Participant Name and address                                                Study 
investigator‟s name 
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ANNEXURE – V 
TAMIL CONSENT FORM 
Title: Prevalence and risk factors associated with anaemia among 
adolescent girls in rural population – A cross sectional study. 
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ANNEXURE -VI 
LIST OF ABBREVIATIONS 
 
  WHO – World Health Organisation 
DALY – Disability Adjusted Life Years 
YLD – Years lost to Disabilty 
GHSS- Government Higher Secondary School 
GHS – Government Higher Secondary School 
GLV – Green Leafy Vegetables 
NFHS – National Family Health Survey 
     IIPS – Indian Institute of Population Sciences 
     IDA – Iron Deficiency Anaemia 
     GDP – Gross Domestic Product 
    WIFS – Weekly Iron and Folic acid Supplementation 
    AFHI  - Adolescent Friendly Health Initiative 
     PHC – primary Health Centre 
     BMI – Body Mass Index 
     IFA – Iron Folic Acid   
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ANNEXURE - VII 
LIST OF TABLE 
 
No Title 
Table. 1 Prevalence of anaemia in Tamil Nadu according to NFHS – 4 
Table. 2 Category of countries based on public health significance 
Table. 3 Prevalence of anaemia in developing countries 
Table :4 State scenario of anaemia prevalence 
Table 5 Modified B.G Prasad socio-economic scale 
Table 6 Haemoglobin values and anaemia 
Table 7a & 7b Socio demographic variables 
Table.  8 Descriptive  analysis of dietary variables 
Table 9 Descriptive statistics of  menstruation related variables 
Table 10 Anthropometric characteristics 
Table 11a Socio-demographic factors and anaemia 
Table 11b Dietary factors and anaemia 
Table 11c Menstrual factors and anaemia 
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ANNEXURE-VIII 
LIST OF FIGURES 
 
No Title 
Figure 1 Socio economic status 
Figure 2 IFA supplementation intake by study population 
Figure 3 Mean haemoglobin values 
Figure 4 Categories of anaemia   
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ANNEXURE: IX 
KEY TO MASTER SHEET 
Variables Key Code 
age Age 1=13 yrs, 2=14 yrs, 3=15 yrs, 4,-
16yrs, 5-17 yrs 
birth_order - cat Birth order 1 <_ 2nd child, 2 ->2nd child 
birth_order Birth order 
category 
1 -1st child,2-2nd child,3-3rd and 
aabove 
educatio education 1-8th,2-9th,3-10th, 4-11th,5-12th std 
FAMILY_TYPE type of family 1-nuclear,2-joint 
no_fam_mem No of family 
members 
1-3members,2-4 members,3-5 
members,4-6members,5-6members,7-
>6 members 
pat_edu paternal education 1-illiterate,2-primary ,3-high 
school,4-hss,5-graduate 
mat_edu maternal 
education 
1-illiterate,2-primary ,3-high 
school,4-hss,5-graduate 
ses SES 1-upper,2-uppermiddle,3-lower 
middle, 4- upper lower, 5- lower 
height He values  
weight We values  
bmi Bm values  
hbvales Hb values  
fruits citrus fruit intake 1- daily, 2- alternate days, 3-twice a 
week, 4- once a week, 5- never/ rare 
glv green leafy 
vegetable 
1- daily, 2- alternate days, 3-twice a 
week, 4- once a week, 5- never/ rare 
ov other vegetable 1- daily, 2- alternate days, 3-twice a 
week, 4- once a week, 5- never/ rare 
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milk milk intake 1- daily, 2- alternate days, 3-twice a 
week, 4- once a week, 5- never/ rare 
junk_foods junk food intake 1- daily, 2- alternate days, 3-twice a 
week, 4- once a week, 5- never/ rare 
ifa_intake IFA intake 1-yes, 2- no 
men_age age at menarche  
reg regularity of cycle 1- regular, 2-irregular 
frequency frequency 1 normal ( 21to 35 days), 2 - >35 days 
duration Dysmenorrhea 1 - 3 days, 2-4days, 3 - 5days, 4 
>5days 
menorrhagea Menorrhagea 1 > 3pads a day, 2 < 3 pads a day 
abd_pain abdominal pain / 
dysmenorrhea 
 <_ 5days , > 5days 
birth_order_cat_2 birth order cat 2 1 - undernourished, 2 - normal, 3 - 
underweight, 4- obesity 
duration_cat Duration category  1- well nourished, 2 -moderately 
nourished, 3- ill nourished 
bmi_cat Bmi cat 1 - daily / alternate days / twice a 
week, 2 - <_ once a week  
cl_app clinical 
appearance 
1 - 1st child, 2- 2nd child, 3- 3rd child 
,- 4 - 4th child, 5- th child , 6 - 6th 
child 
fruit_rec Fruit intake 
category 
1 - daily / alternate days / twice a 
week, 2 - <_ once a week 
brth_order birth order 1 - 1st child, 2- 2nd child, 3- 3rd 
child, 4- 4th child, 5 - 5th child, 6- 6th 
child 
glv_rec Glv rec 1 - daily / alternate days / twice a 
week, 2 - <_ once a week 
hb_rec Anemie category  1- 12 and above , 2 - 9 to 11.9 , 3 - 7 
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to 8.9,  4 - < 7 
junk_food_cat junk food category  1- illiterrate / primary , 2 - middle 
school and above 
hb_com hb category 1 - daily / alternate days / twice a 
week, 2 - <_ once a week 
m_ed_rec maternal 
education 
category 
1 - illiterate / primary 2- middle 
school and above 
milk_cat milk category 1 - daily / alternate days / twice a 
week, 2 - <_ once a week 
ov_cat Other vegetable 
category 
1 - daily / alternate days / twice a 
week, 2 - <_ once a week 
pat_edu_cat Paternal edu cat 1 - illiterate / primary 2- middle 
school and above 
pat_occ_cat paternal 
occupation 
category 
 1-  non agriculure, 2- agriculure, 3- 
unemployed 
pat_occ_cat2 Pat occ category 1. non agriculture / 2  -farmers 
ses_cat SES category 1 1 - upper middle/  lower middle , 2 - 
upper lower/ lower 
ses_rec SES category  1 - upper, 2- middle , 3- lower 
 
 
Age Education
Family 
type
Total no.family 
mem
Birth 
order
Pat.
edu
Pat Pat.occ SES Height Weight bmi bmi_cat hb an_cat gen_app cl_app
staple_
diet
dr_wt_s
ource
fruits glv ov Milk ifa_intake men_age Frequency reg Duration
2 3 1 1 1 3 4 4 4 157 47 19.1 2 9.8 2 2 3 1 2 2 3 2 1 1 2 2 1 4
3 3 1 2 3 2 4 4 4 153 49 20.94 2 10.9 2 2 2 1 2 3 2 2 2 1 1 1 2 3
4 4 1 3 2 2 4 5 5 152 49 21.21 2 9.5 2 1 2 1 1 4 4 4 1 2 2 2 1 4
2 2 2 4 2 3 4 4 5 146 38 17.84 1 8.6 3 3 3 1 4 3 3 1 2 2 1 1 1 3
1 2 1 1 1 3 4 4 5 149 39 17.56 1 8.7 3 3 3 1 2 4 3 1 5 2 3 2 1 2
2 2 2 3 2 3 4 4 5 150 39 17.33 1 8.3 3 2 3 2 4 4 4 2 5 2 2 1 1 3
2 2 1 2 1 3 4 4 4 143 38 18.62 2 8.2 3 2 3 1 1 2 3 1 2 2 2 2 1 4
3 3 1 2 3 1 4 4 5 145 38 18.9 2 8.7 3 2 3 1 1 1 2 1 3 2 2 1 2 1
3 3 1 2 2 2 4 4 5 147 45 20.83 2 9 2 3 3 1 2 2 3 1 2 2 2 2 1 3
4 4 2 4 2 2 4 4 5 153 40 17.09 1 8.3 3 2 3 1 2 3 3 1 4 2 3 2 1 1
4 4 1 2 1 4 3 4 5 146 54 25.35 3 8.3 3 1 3 1 2 5 3 1 5 2 1 2 1 3
4 4 1 1 2 1 4 5 5 146 38 16.45 1 8.2 3 3 3 2 2 2 3 1 1 1 2 1 2 3
5 5 1 2 1 2 4 4 4 145 55 26.19 3 9.7 2 1 2 1 1 4 2 1 3 1 3 1 2 4
5 5 2 1 2 3 3 4 5 150 41 18.22 1 9 2 2 3 1 2 3 2 2 3 2 4 1 1 2
4 4 1 2 3 2 4 5 5 147 39 18.05 1 8.7 3 2 3 1 2 4 4 1 3 2 4 2 1 3
5 5 1 2 1 3 3 4 3 158 54 21.68 2 10.1 2 1 2 1 1 1 2 4 3 2 2 1 1 2
5 5 1 1 2 3 4 4 4 155 50 20.83 2 9.7 2 1 2 2 1 4 4 1 3 2 1 2 1 3
5 5 1 2 3 3 4 4 4 144 50 24.15 2 10.3 2 1 2 1 2 4 2 3 1 2 2 1 2 2
5 5 1 3 1 5 4 5 2 160 53 20.7 2 10.1 2 2 2 1 2 3 2 3 3 1 1 2 2 3
5 5 1 2 1 3 4 4 3 154 44 18.56 2 11 1 2 1 1 2 4 2 5 2 1 2 1 2 4
5 5 1 1 2 2 4 4 4 141 42 21.21 2 10.6 2 1 2 1 1 2 3 5 1 1 3 1 1 2
5 5 2 3 3 5 3 3 3 150 42 18.66 2 10.3 2 2 2 2 1 2 3 1 3 1 1 2 1 3
2 1 1 1 1 3 4 4 3 140 35 17.85 1 10.9 2 3 2 1 2 3 3 4 5 1 999 999 999 999
2 1 1 1 1 3 5 4 4 140 35 17.85 1 10.9 2 3 2 1 2 3 3 3 5 1 999 999 999 999
1 1 1 2 1 3 3 4 4 135 32 17.58 1 10.2 2 2 2 1 2 2 2 2 1 1 999 999 999 999
1 1 1 2 2 2 3 4 3 134 35 19.55 2 11 1 2 1 1 3 3 2 3 5 1 999 999 999 999
1 1 1 1 2 1 5 4 5 130 33 19.52 2 10.5 2 3 2 1 3 3 3 2 1 1 2 2 1 1
1 1 1 2 3 2 4 4 5 132 30 17.24 1 9.7 2 2 2 1 2 4 5 4 2 1 1 1 1 3
1 1 1 2 3 1 4 4 5 130 29 17.15 1 9.4 2 2 3 2 2 5 3 5 1 1 2 1 1 3
1 1 1 2 3 1 4 4 4 134 32 17.87 1 9.3 2 2 3 1 1 3 4 5 3 2 1 1 2 4
1 1 1 2 3 1 4 4 4 138 35 18.42 1 9.9 2 2 2 1 1 3 4 4 3 1 1 2 2 1
1 1 1 1 1 2 5 4 5 132 32 18.39 1 9.8 2 2 2 1 2 2 2 3 1 2 2 1 1 3
1 1 1 2 3 2 4 4 4 132 34 19.54 2 10.3 2 2 2 1 1 3 4 5 2 1 999 999 999 999
2 1 1 1 1 3 4 4 5 132 30 17.24 1 10.9 2 2 2 2 3 4 4 3 2 1 1 2 1 3
1 1 2 5 2 4 4 4 4 133 34 19.31 2 10.2 2 2 2 1 3 1 2 5 1 1 999 999 999 999
1 1 2 6 3 4 5 4 3 130 28 16.56 1 12 1 3 1 1 2 4 4 2 3 1 2 1 1 3
1 1 1 5 2 4 4 4 4 130 27 16.03 1 10.3 2 3 2 1 2 2 2 4 1 1 1 2 2 1
1 1 1 2 1 2 4 5 5 150 45 20 2 10.2 2 1 2 2 2 2 3 5 2 1 2 1 1 2
1 1 1 3 2 3 4 4 4 148 40 18.26 1 10.1 2 2 2 1 3 2 4 4 4 1 999 999 999 999
1 1 1 2 2 2 4 5 4 145 41 19.52 2 10.6 2 2 2 1 3 2 3 3 3 1 1 1 1 2
1 1 1 1 2 1 4 4 5 145 38 18.09 1 9.8 2 2 3 1 1 4 3 5 1 1 999 999 999 999
1 1 1 1 1 3 4 4 5 142 35 17.41 1 9.7 2 2 3 1 1 3 2 4 1 1 2 2 1 1
1 1 1 1 1 2 4 5 5 135 31 17.03 1 9.3 2 3 3 1 1 2 4 5 2 2 2 2 2 1
1 1 1 2 2 2 5 4 4 135 31 17.03 1 10.2 2 2 2 1 2 4 3 4 5 2 1 1 1 1
1 1 1 2 2 3 4 4 4 160 43 16.79 1 9.7 2 3 3 2 3 1 2 3 3 1 1 2 1 1
1 1 1 3 4 3 4 4 4 143 39 19.11 2 9.9 2 2 3 1 4 4 3 5 1 2 1 2 2 1
1 1 1 2 2 3 4 4 4 152 38 16.45 1 10.3 2 2 2 1 2 4 4 4 3 1 2 2 1 1
1 1 1 3 4 2 5 5 5 142 37 18.4 1 10.9 2 2 2 1 1 3 2 3 2 1 2 2 1 1
1 1 1 3 4 3 4 4 4 138 37 19.47 2 10.5 2 2 2 1 2 5 3 5 2 1 2 2 2 2
1 1 2 4 1 3 4 5 5 147 36 17.59 1 9.7 2 2 3 1 2 1 3 5 2 2 1 1 1 1
1 1 1 2 2 3 4 4 4 152 42 18.18 1 10.3 2 2 2 1 2 2 3 3 2 1 1 2 1 2
1 1 1 3 4 1 4 4 4 151 43 18.85 2 9.5 2 2 3 1 1 3 4 5 3 1 1 2 2 1
1 1 2 4 3 2 4 4 5 154 37 16.08 1 9 2 3 3 1 2 3 4 5 3 2 2 2 1 1
ANNEXURE - X - MASTER CHART
1 1 1 2 3 1 5 4 5 152 36 16.45 1 10.7 2 3 2 1 2 2 3 2 5 2 2 2 1 2
1 1 1 1 1 1 5 4 4 148 50 22.83 2 10.2 2 1 2 1 1 2 4 3 3 1 1 1 1 2
1 1 2 5 3 4 5 5 5 145 36 17.14 1 9.3 2 2 3 1 2 4 4 5 5 1 2 1 1 2
1 1 1 2 1 3 4 4 5 139 39 19.68 2 9.5 2 2 3 1 2 3 3 5 2 2 1 2 1 2
1 1 1 1 2 1 4 4 4 137 38 20.32 2 9.6 2 1 3 1 2 3 2 4 3 2 2 1 1 2
1 1 1 2 2 3 4 3 5 148 38 17.35 1 9.8 2 2 2 2 2 4 4 4 2 1 1 1 1 1
1 1 1 3 1 2 4 4 4 140 38 19.38 2 9.7 2 2 2 1 2 3 3 3 2 2 1 2 2 2
1 1 1 1 2 2 4 4 4 147 37 17.12 1 9.2 2 2 2 1 2 1 3 4 3 2 1 1 1 1
1 1 1 1 2 4 4 4 4 155 45 18.75 2 10.9 2 2 1 1 2 4 4 3 2 1 1 1 1 2
2 2 1 3 1 3 3 4 4 156 62 25.51 3 9.2 2 1 3 1 3 3 3 5 5 2 2 2 1 3
2 2 1 1 1 2 4 4 4 150 41 18.22 1 10.4 2 2 2 1 2 4 4 4 2 1 1 1 1 1
2 2 1 1 2 2 4 4 4 145 44 20.95 2 11.2 1 2 1 1 2 4 3 2 2 1 2 1 1 1
2 2 1 2 2 3 3 5 5 153 49 20.94 2 9.8 2 2 3 1 3 4 2 3 3 2 2 1 2 3
2 2 1 2 2 3 4 4 4 147 35 16.2 1 11.1 1 3 1 1 3 3 3 2 5 1 1 1 1 1
1 2 1 1 1 3 4 4 2 155 63 26.25 3 10.9 2 2 2 2 2 4 3 3 4 1 2 1 2 3
2 2 1 2 3 2 4 4 5 140 34 17.34 1 9.8 2 2 2 1 3 4 4 1 4 1 2 1 2 2
2 2 1 1 1 4 4 4 4 140 37 18.87 2 9.9 2 2 2 1 3 3 1 1 5 1 2 1 2 3
3 2 1 2 1 4 4 4 5 135 33 18.13 1 9.6 2 2 2 1 2 4 3 2 1 1 2 2 1 3
2 2 1 2 3 2 4 4 4 140 35 17.85 1 10.3 2 2 2 1 2 4 2 3 3 1 1 1 1 3
3 2 1 1 1 3 3 5 5 143 40 19.65 2 10.8 2 2 2 1 3 1 4 4 1 1 3 2 1 2
2 2 1 1 1 2 4 4 5 150 42 18.66 2 9 2 3 3 1 4 3 1 2 2 2 2 1 1 3
2 2 1 2 2 4 3 2 4 146 39 18.3 1 10.3 2 2 2 1 2 3 4 3 2 1 2 2 1 3
2 2 2 3 3 1 4 4 4 148 46 21 2 9.3 2 1 3 1 2 1 3 2 3 1 3 2 1 1
2 2 1 1 1 1 4 4 5 147 37 17.12 1 9.8 2 2 2 1 3 3 4 2 1 1 3 2 1 4
2 2 1 1 1 2 4 4 4 143 36 16.63 1 9.6 2 2 2 1 2 4 2 2 2 1 3 2 1 1
2 2 1 3 3 3 4 4 4 138 35 18.42 1 9 2 2 3 1 2 4 3 2 5 2 1 1 1 3
3 2 1 2 2 3 4 4 4 145 36 17.14 1 10.7 2 2 2 1 4 4 3 3 1 1 2 2 1 3
2 2 1 2 3 1 4 4 4 145 38 18.09 1 11.2 1 2 1 1 4 4 3 4 2 1 1 2 2 1
2 2 1 1 2 2 3 5 4 149 54 24.32 2 10.9 2 1 2 1 1 4 4 3 3 1 3 1 2 1
2 2 1 3 4 1 4 5 5 149 42 18.91 1 10.4 2 2 2 1 1 4 3 2 5 1 1 2 1 3
2 2 1 2 3 2 4 4 4 155 46 19.16 2 10.9 2 2 2 1 2 4 3 4 4 1 2 2 1 1
2 2 1 2 3 2 4 4 4 145 39 18.57 2 9.2 2 2 3 1 1 4 3 2 2 1 3 1 2 3
2 2 1 2 1 3 4 4 5 144 38 18.35 1 10.2 2 2 2 1 1 3 2 3 2 2 3 2 1 3
2 2 1 2 2 2 4 4 3 154 49 20.67 2 10.3 2 2 2 1 2 3 2 3 2 1 3 2 1 3
2 2 1 2 3 3 4 4 4 147 40 18.51 2 9.8 2 2 2 1 2 4 2 2 3 2 2 2 1 1
2 2 1 1 2 2 4 4 4 144 38 18.35 1 9.6 2 2 2 1 2 4 3 3 3 2 1 1 2 1
3 2 1 2 1 1 4 4 5 145 39 18.57 2 9.4 2 2 2 1 1 2 3 2 5 2 2 1 1 3
3 3 1 2 1 4 4 4 5 151 42 18.42 1 9.6 2 2 2 1 1 4 3 1 2 2 2 1 1 3
3 3 1 1 2 2 5 4 4 152 43 18.61 2 11 1 2 1 2 2 3 2 3 3 1 1 2 2 3
3 3 1 1 2 2 3 4 4 153 44 18.8 2 11.3 1 2 1 1 1 3 2 2 3 1 3 1 1 3
3 3 1 1 1 3 3 4 5 150 48 21.33 2 11.2 1 2 1 1 2 4 3 5 3 1 2 2 2 3
3 3 2 3 1 4 4 4 5 148 46 21 2 9.3 2 2 3 1 2 2 3 1 2 2 1 1 1 1
3 3 1 2 2 2 4 4 4 145 38 18.9 2 10.7 2 2 2 1 1 2 3 5 4 1 2 1 1 2
3 3 1 2 2 4 4 4 5 151 44 19.29 2 9.7 2 2 3 2 2 2 3 3 4 2 2 2 1 1
3 3 1 2 3 3 4 4 4 143 35 17.15 1 10.3 2 2 2 2 2 4 3 2 2 1 2 1 1 3
3 3 3 1 1 2 4 2 4 148 40 18.26 1 9.3 2 2 3 2 1 3 3 1 5 1 1 1 2 3
3 3 1 2 3 2 5 4 5 154 45 18.98 2 10.7 2 2 2 1 2 4 3 1 2 1 3 1 1 2
3 3 1 2 3 4 4 4 4 148 38 17.35 1 10.6 2 2 2 1 2 3 3 2 2 1 3 1 2 3
3 3 1 2 1 4 4 4 4 143 50 24.5 2 9.2 2 3 3 2 2 5 4 2 2 2 4 1 1 1
3 3 1 1 2 2 4 4 4 145 34 16.19 1 9.5 2 2 2 1 2 3 2 2 3 1 2 1 1 3
3 3 1 1 1 2 5 4 3 153 47 20.08 2 10.8 2 1 2 1 2 4 3 2 2 1 3 2 1 3
3 3 1 2 3 2 4 4 3 149 41 18.46 1 10.8 2 2 2 2 1 3 2 2 2 2 2 1 2 3
3 3 1 2 2 4 3 4 4 134 33 18.43 1 10.1 2 2 2 1 2 4 3 3 2 1 3 2 1 3
3 3 1 2 1 3 4 4 5 151 40 17.54 1 10.2 2 2 2 1 2 2 3 2 4 1 2 1 1 4
3 3 1 2 4 1 4 4 4 160 50 19.53 2 10.7 2 2 2 1 1 3 3 2 2 1 3 1 2 3
4 3 1 2 2 2 4 4 5 147 50 23.14 2 9.6 2 1 3 1 4 3 2 1 3 1 3 1 2 4
3 3 1 1 1 2 4 5 4 156 40 16.49 1 11.2 1 2 1 1 2 1 1 3 2 1 1 1 1 2
3 3 1 3 1 1 4 4 4 153 49 20.94 2 10.8 2 1 1 1 2 3 2 4 3 1 3 2 1 4
3 3 1 3 1 3 4 4 5 142 41 20.39 2 9.7 2 2 2 1 1 2 3 2 2 2 2 1 1 3
3 3 1 1 1 3 4 5 3 148 40 18.26 1 10.6 2 2 2 1 2 4 2 3 3 1 2 2 1 2
3 3 1 1 1 1 3 4 4 141 39 19.69 2 10.7 2 2 2 1 1 2 3 2 4 1 3 1 2 3
3 3 2 2 2 3 4 4 4 138 37 18.78 2 10.3 2 2 2 1 2 3 2 5 3 1 3 1 2 4
3 3 2 1 2 3 3 4 3 139 33 17.09 1 10.3 2 3 2 1 2 1 1 4 2 1 1 1 1 2
3 3 1 2 3 2 4 4 5 145 47 22.38 2 9.8 2 2 3 2 1 4 3 1 2 2 2 1 1 3
3 3 1 1 1 3 4 4 3 145 42 20 2 10.1 2 1 2 1 1 2 3 5 2 2 2 1 1 3
4 4 1 1 2 4 4 4 3 156 43 17.69 1 11.3 1 3 1 1 2 4 4 4 5 1 2 2 1 2
4 4 2 1 2 3 4 4 4 147 40 18.51 2 13.1 1 2 1 1 2 3 3 5 2 1 2 2 1 3
3 4 1 1 1 3 4 4 5 154 44 18.56 2 11.9 1 2 1 1 1 5 3 4 1 1 3 2 2 3
4 4 1 2 3 1 4 4 5 158 42 16.86 1 10.7 2 3 2 1 4 4 3 3 2 1 2 1 2 3
4 4 1 1 2 3 4 4 4 156 40 16.46 1 10.3 2 2 2 1 2 3 3 2 2 2 4 2 1 3
5 4 1 2 2 3 4 5 5 158 54 21.68 2 10.9 2 1 2 1 2 3 4 4 1 1 2 1 2 2
4 4 1 4 1 3 4 4 4 161 52 20.88 2 10.7 2 1 2 1 1 4 3 3 1 1 3 2 1 1
4 4 1 2 2 1 4 4 4 154 45 18.98 2 9.7 2 2 2 1 2 3 4 5 1 2 2 1 2 4
4 4 1 2 3 2 4 4 5 165 57 20.95 2 9.9 2 1 2 1 2 2 3 2 3 2 2 1 1 3
4 4 1 5 3 4 4 4 4 157 47 19.1 2 10.8 2 2 2 1 1 4 3 3 1 1 5 1 1 4
4 4 1 1 2 1 4 4 5 154 44 18.56 2 11 1 2 1 2 1 3 2 2 2 1 3 1 1 2
4 4 1 2 2 4 4 4 5 154 46 19.4 2 9.5 2 2 2 1 2 3 2 1 3 1 3 2 1 3
4 4 1 1 2 4 3 5 3 154 53 22.36 2 9.4 2 1 2 1 2 1 3 2 5 2 4 1 1 3
4 4 1 2 1 4 4 4 5 141 42 21.21 2 9.8 2 1 2 1 1 2 3 1 1 1 3 2 2 3
4 4 2 3 1 2 3 5 4 157 51 20.73 2 11.2 1 2 1 2 4 4 2 4 3 1 3 1 2 1
5 4 1 2 2 2 4 4 4 157 46 18.69 2 10.3 2 2 2 1 2 2 3 2 2 1 5 1 2 3
4 4 1 2 1 3 4 4 3 143 40 19.6 2 10.2 2 2 2 1 2 5 3 1 1 2 4 1 1 1
4 4 1 2 1 2 3 4 4 154 53 22.36 2 9.6 2 1 2 2 2 2 3 4 2 2 1 2 2 4
4 4 1 3 1 1 4 4 5 149 42 18.91 2 10.9 2 2 1 1 1 3 2 5 5 1 3 2 1 2
4 4 1 3 3 3 4 4 4 156 44 18.1 1 10.8 2 2 1 1 2 4 3 2 2 1 3 2 1 2
4 4 1 2 1 1 3 3 4 146 42 19.71 2 9.8 2 2 2 1 1 4 3 2 1 2 1 2 2 2
4 4 2 4 1 3 4 4 4 152 43 18.61 2 9.7 2 2 2 1 1 2 3 1 2 2 3 1 1 3
4 4 1 2 1 3 3 5 4 149 42 18.91 2 9.5 2 2 3 1 1 2 4 2 5 2 3 1 1 1
4 4 1 2 3 2 4 3 3 154 44 18.56 2 9.6 2 2 2 1 2 3 4 2 2 2 3 1 2 4
5 4 2 5 2 1 4 5 5 153 46 19.65 2 10.1 2 2 2 2 2 3 3 3 2 1 3 1 1 3
4 4 2 5 7 1 3 5 5 152 45 19.48 2 9.7 2 2 2 1 2 3 4 2 1 1 2 1 1 3
4 4 1 2 2 2 4 4 5 152 48 20.77 2 9.9 2 2 2 2 2 2 2 3 3 1 3 1 1 4
4 4 1 2 2 3 4 5 5 144 42 20.28 2 10.3 2 2 1 1 1 4 3 4 4 2 2 1 1 3
4 4 1 2 3 2 4 5 4 154 43 18.14 1 9.4 2 2 2 1 4 2 3 1 5 2 3 1 1 3
4 4 2 4 3 1 4 4 5 155 50 20.83 2 9.5 2 1 2 1 2 4 4 2 5 2 2 2 1 1
4 4 1 1 1 1 4 4 4 151 43 18.85 2 11 1 2 1 1 2 3 3 4 2 1 2 1 2 1
4 4 2 5 6 4 4 4 3 155 48 20 2 10.9 2 2 1 1 1 3 2 3 1 1 3 1 1 1
4 4 1 1 2 3 4 4 4 149 43 19.36 2 9.9 2 2 2 1 2 3 3 1 2 2 1 1 1 3
5 5 1 2 3 2 4 4 4 148 41 18.72 2 9.7 2 2 2 1 1 2 3 2 2 2 3 2 2 3
5 5 1 1 1 2 4 4 4 152 42 18.18 1 9.5 2 2 2 1 2 3 2 1 3 2 2 1 1 1
5 5 2 3 2 3 4 4 3 144 50 24.15 2 10.7 2 1 1 2 1 3 3 5 2 1 3 1 1 3
5 5 1 1 1 2 4 4 4 150 42 18.66 2 9.8 2 3 2 1 2 3 3 2 2 2 4 1 1 3
5 5 1 1 1 1 4 4 4 146 42 19.71 2 11 1 2 1 1 2 3 4 3 2 1 4 2 1 3
5 5 2 3 1 3 4 2 4 155 46 19.16 2 9.4 2 2 2 1 2 4 3 1 2 2 3 1 1 4
5 5 2 6 4 3 4 4 4 147 41 18.98 2 9.5 2 2 2 1 2 2 3 1 3 1 2 1 1 2
4 5 1 1 2 1 4 4 4 147 43 19.9 2 9.2 2 2 2 1 4 4 3 1 2 2 2 1 1 1
5 5 1 1 1 4 3 4 4 152 48 20.77 2 10.3 2 1 2 1 2 3 3 2 2 1 4 1 1 3
5 5 1 2 3 3 4 4 5 151 41 17.98 1 9 2 2 2 1 2 3 3 4 4 2 3 1 1 2
5 5 1 1 2 1 4 4 5 147 42 19.44 2 9.8 2 2 2 1 2 1 3 5 2 2 1 1 1 3
5 5 1 1 2 4 4 4 4 150 41 18.22 1 10.5 2 2 2 1 1 3 4 2 1 1 3 1 1 3
4 5 1 1 2 1 4 4 5 147 42 19.44 2 10.7 2 2 2 1 2 3 2 4 2 1 3 1 1 3
4 5 1 2 3 2 4 4 5 152 40 17.31 1 9.4 2 2 3 1 1 2 2 2 1 2 3 1 2 1
5 5 1 1 1 3 3 4 4 135 35 19.23 2 9.8 2 2 2 2 2 4 1 1 2 2 2 1 1 1
5 5 1 2 1 1 4 4 4 155 39 17.25 1 9.2 2 2 2 1 1 3 4 2 2 2 3 2 2 1
5 5 1 2 2 1 4 4 5 158 51 20.48 2 9 2 1 2 2 1 2 3 3 1 2 3 1 2 3
5 5 1 3 3 1 4 3 3 141 45 22.72 2 10.5 2 1 1 2 2 3 1 4 1 1 2 1 1 3
5 5 1 1 1 2 3 4 4 159 51 20.23 2 9.3 2 1 2 1 2 3 3 1 1 1 2 1 1 3
5 5 1 1 1 2 4 3 4 154 43 18.14 1 9.9 2 2 2 1 2 3 2 1 2 2 1 1 2 3
5 5 2 1 1 2 4 4 4 149 44 19.81 2 9.8 2 2 2 1 1 3 1 2 2 2 2 1 1 4
5 5 1 3 1 3 4 4 2 150 53 23.55 2 10.9 2 1 2 1 4 3 2 3 1 1 3 1 2 1
5 5 1 2 3 1 4 4 4 153 43 18.37 1 11.3 1 2 1 1 2 4 1 4 2 1 4 1 1 3
5 5 1 1 2 2 3 5 4 153 49 20.94 2 10.3 2 2 2 1 2 1 2 4 3 1 2 1 1 3
5 5 2 5 1 3 3 5 4 139 42 21.76 2 10.5 2 1 2 1 2 3 2 5 2 1 2 1 1 2
5 5 1 1 1 3 4 4 4 154 47 19.83 2 10.8 2 2 2 1 1 3 2 4 1 1 1 1 2 1
5 5 1 2 3 3 3 4 3 149 43 19.36 2 10.3 2 2 2 1 2 3 2 3 1 1 1 1 2 1
5 5 1 1 2 2 4 4 4 153 48 20.51 2 10.1 2 1 2 1 1 4 2 4 3 1 3 2 2 1
5 5 1 2 2 1 4 4 5 152 42 18.18 1 9.5 2 2 3 1 2 5 3 2 1 1 3 1 1 1
5 5 2 6 3 1 4 4 4 152 46 19.91 2 11 1 2 1 1 1 3 2 5 1 1 2 1 1 3
5 5 1 3 1 4 4 4 4 152 43 18.61 2 10.2 2 2 2 1 2 2 2 4 3 2 4 2 1 4
5 5 1 2 1 1 4 4 5 150 42 18.66 2 9.8 2 2 2 1 2 3 4 3 5 1 3 1 2 4
5 5 1 3 3 2 4 4 4 161 47 18.35 1 9.5 2 2 2 1 2 2 5 4 1 2 4 2 1 2
5 5 1 3 3 1 5 4 4 153 42 17.94 2 10.4 2 3 2 1 2 3 2 2 1 1 3 1 2 1
1 1 1 1 2 3 4 4 3 138 37 19.47 2 11.3 1 2 1 1 2 4 4 2 3 1 999 999 999 999
1 1 1 1 2 3 4 4 4 138 37 19.47 2 11.3 1 2 1 1 2 4 4 3 3 1 999 999 999 999
2 1 1 2 1 3 3 4 4 135 32 17.58 1 10.2 2 2 2 1 2 2 2 5 1 2 999 999 999 999
3 1 1 2 2 2 3 4 4 134 35 19.55 2 11 1 2 1 1 3 3 2 4 5 1 999 999 999 999
3 1 1 1 2 1 5 4 5 130 33 19.52 2 10.5 2 3 2 1 3 3 3 1 1 1 2 2 1 1
4 1 1 2 3 2 4 4 4 132 30 17.24 1 9.7 2 2 2 1 2 4 4 2 2 1 1 1 1 3
4 1 1 2 3 1 4 4 5 130 29 17.15 1 9.4 2 2 3 2 2 5 3 3 1 2 2 1 1 3
5 1 1 2 3 1 4 4 5 134 32 17.87 1 9.3 2 2 3 1 1 3 4 1 3 2 1 1 2 4
5 1 1 2 3 1 4 4 4 138 35 18.42 1 9.9 2 2 2 1 1 3 4 2 3 1 1 2 2 1
1 1 1 1 2 3 5 4 3 138 37 19.47 2 11.3 1 2 1 1 2 4 4 4 3 1 999 999 999 999
1 1 1 1 1 2 4 4 5 130 30 17.75 1 10.5 2 3 2 1 2 4 4 4 3 1 2 1 1 2
1 1 1 2 2 3 5 4 4 143 37 18.13 1 11.1 1 2 1 1 4 2 2 1 3 1 999 999 999 999
1 1 2 5 1 3 4 4 4 128 32 19.63 2 11.4 1 2 1 1 2 1 2 3 1 1 1 1 2 4
1 1 1 1 2 3 4 5 4 147 42 19.44 2 10.5 2 2 2 1 3 2 2 2 4 2 999 999 999 999
1 1 2 4 4 3 4 4 3 147 36 16.66 1 11.2 1 3 1 2 2 3 2 2 1 2 1 2 2 1
1 1 1 1 2 2 4 4 4 145 38 18.09 1 10.4 2 3 2 1 2 4 2 3 3 1 1 2 1 1
1 1 1 1 2 2 4 4 3 146 37 17.37 1 10.7 2 2 2 1 4 2 2 3 3 1 1 2 1 2
1 1 2 3 2 3 4 4 5 146 36 16.9 1 10.8 2 3 2 1 2 3 3 5 2 1 3 2 1 1
1 1 1 1 1 5 4 4 4 144 39 18.35 1 11 1 2 1 1 1 4 2 2 3 1 1 2 1 1
1 1 1 2 3 3 3 4 3 150 42 17.8 1 10.6 2 2 1 1 2 3 2 2 3 1 1 1 2 4
2 2 1 2 1 3 4 5 5 147 46 21.29 2 11.4 1 2 1 2 2 4 3 3 1 1 2 1 1 3
2 2 2 5 3 2 4 4 3 155 44 18.33 1 10.4 2 2 2 1 2 4 5 5 5 1 2 2 1 1
2 2 1 1 2 2 4 2 3 145 37 17.61 1 10.8 2 2 2 1 2 4 4 4 1 1 2 2 1 2
2 2 2 4 3 3 4 4 3 137 33 17.64 1 9.4 2 2 3 1 2 3 4 3 5 2 1 1 2 3
2 2 2 4 3 2 4 4 5 144 36 17.39 1 10.4 2 2 2 2 2 4 4 2 3 1 3 2 1 2
2 2 1 1 2 2 3 4 4 145 34 16.19 1 9.2 2 3 3 1 2 5 4 1 3 2 2 2 1 3
2 2 1 2 3 1 4 4 3 147 40 18.51 2 10.9 2 2 2 1 3 3 3 3 2 1 3 2 1 2
2 2 1 1 2 3 4 4 3 141 37 18.68 2 10.1 2 2 2 2 2 3 3 3 2 2 3 1 1 3
2 2 1 2 3 3 4 4 4 155 43 17.91 1 11.9 1 2 1 1 2 4 2 3 2 1 2 1 2 3
2 2 2 5 3 1 4 4 3 160 47 18.35 1 9.5 2 2 2 1 3 5 3 3 3 1 2 1 1 3
2 2 1 4 2 2 5 5 3 140 32 16.32 1 9.3 2 2 2 1 2 4 3 1 5 2 2 2 1 2
2 2 1 3 4 1 3 5 3 142 46 22.88 2 10.2 2 1 2 2 2 1 3 3 3 2 3 1 1 1
2 2 1 1 2 3 4 5 3 145 48 22.85 2 11.3 1 1 1 1 2 3 2 3 5 1 1 1 2 4
2 2 1 4 2 3 4 4 3 144 37 17.87 1 9.4 2 2 2 1 2 4 4 1 1 2 1 1 2 4
2 2 1 2 2 3 4 4 3 138 37 19.47 2 10.7 2 2 2 2 1 5 3 3 3 1 1 1 2 2
2 2 1 3 2 4 5 4 3 145 38 18.09 1 10.9 2 2 2 1 2 3 3 3 3 1 3 1 2 3
2 2 1 1 2 3 4 4 4 146 41 19.24 2 9.3 2 2 3 1 2 3 2 1 3 2 3 1 1 3
2 2 1 3 2 3 4 4 5 148 43 19.63 2 9.7 2 2 2 1 4 3 3 2 3 2 2 2 1 4
3 3 1 1 2 3 4 4 3 145 39 18.57 2 9.9 2 2 2 1 2 3 2 3 2 1 3 1 1 3
3 3 1 2 3 2 4 4 3 147 45 20.83 2 9.9 2 1 2 1 2 4 4 1 3 1 3 1 1 3
2 3 1 2 3 2 5 4 3 141 38 19.19 2 11.5 1 2 1 1 2 2 3 2 2 1 2 1 1 3
3 3 2 4 1 3 4 4 2 150 41 18.22 1 9.2 2 2 3 1 1 5 3 2 2 1 2 2 2 1
4 3 1 2 2 3 5 4 4 135 44 24.17 2 10.8 2 1 2 1 2 2 3 2 2 1 2 2 1 3
3 3 1 1 1 3 4 4 3 153 46 19.65 2 10.2 2 2 2 2 2 2 2 1 3 2 2 1 1 2
3 3 1 2 3 2 4 4 3 142 39 19.4 2 10.7 2 2 2 1 2 3 4 2 3 1 2 1 1 2
3 3 2 3 1 1 4 3 4 148 40 18.26 1 10.2 2 2 2 1 4 3 2 2 3 1 4 1 1 3
3 3 1 3 3 3 4 4 5 140 35 17.85 1 9.4 2 2 2 1 2 2 3 3 2 1 3 2 1 3
3 3 1 2 2 2 4 4 3 148 39 17.8 1 10.9 2 2 2 1 1 4 4 1 3 1 2 1 1 3
4 3 1 2 2 3 4 4 4 143 39 19.11 2 9.4 2 2 3 1 1 3 2 1 3 2 2 1 2 3
3 3 1 2 1 2 4 4 3 148 40 18.66 2 10.3 2 2 2 1 2 3 2 2 3 2 4 2 2 2
3 3 2 3 2 2 4 4 2 144 36 17.47 1 10.7 2 2 2 1 1 4 2 1 2 1 4 1 1 2
3 3 1 2 3 2 4 4 3 153 42 17.94 1 10.9 2 2 2 1 1 2 3 3 4 1 3 1 1 2
3 3 1 3 2 1 4 4 4 148 45 20.54 2 9.7 2 2 2 2 2 2 2 1 3 2 4 1 1 3
3 3 1 3 4 2 2 4 3 145 43 20.47 2 11.7 1 2 1 1 2 4 3 5 2 1 2 1 1 3
3 3 2 1 1 3 4 4 4 134 40 22.34 2 9.9 2 1 2 1 2 3 2 3 3 2 3 2 1 4
3 4 1 2 3 2 3 5 5 142 40 19.9 2 9.6 2 2 2 1 1 4 2 1 3 2 2 2 1 2
4 4 1 1 1 4 5 5 5 154 45 18.98 2 11.9 1 2 1 1 2 4 3 3 1 1 2 1 2 1
4 4 1 1 2 2 4 4 4 159 49 19.44 2 12.1 1 2 1 1 2 3 5 5 2 1 1 1 1 1
4 4 2 3 2 3 4 4 3 143 40 19.6 2 12 1 2 1 1 2 4 2 4 1 1 3 2 1 1
4 4 2 3 1 2 4 4 3 158 54 21.68 2 10.9 2 1 2 2 2 5 3 4 1 1 3 1 1 3
4 4 2 3 1 3 3 4 4 161 54 20.84 2 9.8 2 2 2 1 2 3 3 1 5 1 3 1 1 1
4 4 1 1 1 3 4 4 3 155 48 20 2 10.1 2 1 2 1 1 4 4 1 2 2 3 1 1 3
4 4 2 5 3 3 3 5 5 154 50 21.09 2 10.3 2 1 2 1 2 3 4 2 2 1 3 2 1 3
4 4 1 2 3 3 4 4 3 140 36 18.36 1 10.9 2 2 1 1 2 4 5 2 4 1 3 1 1 1
4 4 1 1 1 1 4 4 5 154 42 17.72 1 10.7 2 3 1 1 2 3 2 1 5 1 3 1 1 1
4 4 1 3 3 3 4 4 3 152 48 20.77 2 10.6 2 2 2 1 1 1 2 5 1 1 5 1 1 2
4 4 1 2 3 2 4 4 4 144 38 18.35 1 9.4 2 2 2 1 2 4 2 2 3 1 2 2 1 2
4 4 1 2 3 4 4 4 3 156 45 18.51 2 10.7 2 2 2 1 2 4 4 5 3 1 2 2 1 1
5 5 1 1 2 3 3 4 5 150 44 17.77 1 9 2 3 3 1 2 2 3 2 1 2 3 1 1 2
4 5 1 1 1 3 4 5 5 155 49 20.41 2 9.3 2 1 2 2 2 2 3 2 2 2 2 1 2 3
5 5 1 2 3 3 4 4 4 149 45 20.27 2 10.3 2 1 2 1 2 3 2 3 3 1 3 2 2 3
5 5 2 4 3 2 4 4 3 147 47 21.75 2 11.2 1 1 1 2 1 2 3 4 2 1 3 1 2 3
5 5 1 3 3 2 4 4 4 144 43 20.77 2 10.7 2 1 1 1 2 4 4 2 2 1 2 2 1 3
5 5 1 2 2 2 3 4 5 149 41 18.46 1 9 2 2 3 2 2 4 2 1 3 2 3 2 2 1
5 5 2 4 1 4 4 4 4 153 49 20.94 2 10.2 2 2 2 1 1 3 3 1 2 2 4 1 1 3
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2 2 2 2 2 1 1 1 4 4 3 3 2 1
1 2 1 2 2 2 2 1 999 4 3 999 2 1
1 2 1 2 2 1 1 1 5 4 2 3 2 1
2 2 2 2 2 1 1 1 1 3 3 1 2 1
2 2 2 2 2 1 2 1 4 3 2 3 2 1
1 2 2 2 2 1 1 1 4 3 3 3 2 1
2 2 2 2 2 1 2 1 4 3 3 3 2 1
2 2 1 2 2 2 1 1 2 3 3 2 2 1
1 2 1 2 2 1 1 2 1 3 3 1 2 1
2 2 1 2 2 1 1 1 4 3 2 3 2 1
2 2 2 1 2 1 1 1 4 3 2 3 2 1
2 2 1 2 2 1 2 1 4 3 2 3 2 1
1 2 1 2 2 1 2 1 4 3 2 3 2 1
1 2 2 1 2 1 1 1 4 3 3 3 2 1
2 2 1 2 2 2 1 1 5 3 2 3 2 1
2 2 2 1 2 1 2 2 1 3 2 1 2 1
1 2 2 2 2 1 2 1 4 3 2 3 2 1
1 2 2 2 2 2 2 1 1 3 3 1 2 1
2 2 2 1 2 1 2 2 999 3 2 999 2 1
1 1 2 2 2 1 2 1 4 3 2 3 2 1
2 2 1 2 2 1 2 1 4 3 2 3 2 1
2 2 2 1 2 2 1 1 4 3 2 3 2 1
999 2 2 2 2 1 2 999 1 3 3 1 2 1
999 2 2 2 2 1 2 999 4 2 3 3 2 1
999 2 2 1 2 1 3 999 4 2 3 3 2 2
999 1 1 1 2 1 2 999 3 2 3 2 2 1
2 2 1 1 2 1 1 2 5 2 3 3 2 1
1 2 1 1 2 2 2 1 4 2 2 3 2 1
1 2 1 2 2 2 1 1 3 2 2 2 2 1
1 2 1 2 2 2 1 2 1 2 2 1 2 1
1 2 1 2 2 2 2 1 4 2 3 3 2 1
2 2 1 1 2 1 2 1 1 2 2 1 2 1
999 2 1 2 2 2 1 999 5 2 2 3 2 1
1 2 2 2 2 1 4 1 1 2 2 1 2 2
999 2 2 2 2 1 2 999 4 2 2 3 2 1
2 1 2 1 2 2 2 1 1 2 2 1 2 1
2 2 2 2 2 1 3 1 4 2 2 3 2 2
1 2 1 2 2 1 2 1 4 2 3 3 2 1
999 2 2 2 2 1 3 999 1 2 5 1 2 2
2 2 1 2 2 1 2 1 4 2 2 3 2 1
999 2 1 2 2 1 4 999 4 2 2 3 2 2
1 2 2 1 2 1 1 1 4 2 2 3 2 1
1 2 1 2 2 1 4 1 1 2 2 1 2 2
2 2 1 1 2 1 2 2 4 2 3 3 2 1
2 2 2 2 2 1 2 2 1 2 2 1 2 1
1 2 2 2 2 2 4 1 4 2 2 3 2 2
1 2 2 2 2 1 3 1 4 2 2 3 2 2
1 2 1 2 2 2 4 1 2 2 1 2 2 2
1 2 2 2 2 2 2 2 1 2 2 1 2 1
2 2 2 1 2 1 3 1 4 2 3 3 2 2
2 2 2 2 2 1 3 1 1 2 2 1 2 2
1 2 1 1 2 2 4 1 1 2 2 1 2 2
1 2 1 2 2 2 4 1 1 2 3 1 2 2
2 2 1 1 2 2 1 1 2 2 3 2 2 1
1 2 1 1 2 1 3 2 1 2 2 1 2 2
2 2 2 1 2 2 3 2 4 2 2 3 2 2
1 2 2 1 2 1 3 1 1 2 2 1 2 2
1 2 1 2 2 1 4 2 1 2 2 1 2 2
1 2 2 2 2 1 2 1 1 2 3 1 2 1
1 2 1 2 2 1 4 2 3 2 2 2 2 2
2 2 1 2 2 1 3 1 1 2 2 1 2 2
1 2 2 2 2 1 3 2 4 2 2 3 2 2
1 2 2 1 2 1 2 1 4 2 5 3 2 1
1 2 1 2 2 1 4 2 3 2 3 2 2 2
2 1 1 2 2 1 3 2 1 2 3 1 2 2
2 2 2 1 2 1 4 1 2 2 2 2 2 2
1 1 2 2 2 1 3 2 4 2 3 3 2 2
1 2 2 2 2 1 1 1 3 2 4 2 2 1
1 2 1 2 2 2 4 1 2 2 3 2 2 2
1 2 2 2 2 1 1 1 1 2 3 1 2 1
1 2 2 2 2 1 2 2 2 2 3 2 2 1
1 2 1 2 2 2 4 1 4 2 2 3 2 2
1 2 2 1 2 1 3 1 3 2 3 2 2 2
1 2 1 2 2 1 4 1 4 2 3 3 2 2
2 2 2 1 2 1 3 1 1 2 3 1 2 2
1 2 1 2 2 2 1 2 4 2 2 3 2 1
1 2 1 2 2 1 1 2 3 2 2 2 2 1
2 2 1 2 2 1 2 1 1 2 1 1 2 1
1 2 2 2 2 2 4 1 3 2 2 2 2 2
2 2 2 2 2 1 3 2 1 2 3 1 2 2
2 1 1 2 2 2 4 1 4 2 3 3 2 2
1 2 1 1 2 1 3 2 3 2 2 2 2 2
1 2 1 2 2 2 1 1 2 2 3 2 2 1
2 2 1 2 2 2 4 1 3 2 3 2 2 2
1 2 1 2 2 2 3 1 1 2 2 1 2 2
1 2 2 2 2 1 3 2 2 2 2 2 2 2
1 2 1 2 2 1 2 2 2 2 3 2 2 1
2 2 2 2 2 2 3 1 1 2 2 1 2 2
2 2 1 2 2 1 4 1 1 2 2 1 2 2
2 2 1 2 2 1 1 2 3 2 2 2 2 1
1 2 2 2 2 1 2 1 2 2 3 2 2 1
2 1 1 2 2 1 2 2 1 2 4 1 2 1
2 1 1 2 2 1 1 2 3 2 3 2 2 1
2 1 2 1 2 1 3 1 2 2 2 2 2 2
2 2 2 2 2 1 2 2 3 2 3 2 2 1
2 2 1 2 2 1 2 1 1 2 2 1 2 1
2 2 2 2 2 1 2 2 1 2 3 1 2 1
2 2 2 2 2 2 2 2 2 2 3 2 2 1
1 2 1 2 2 1 3 2 3 2 2 2 2 2
1 2 1 2 2 2 2 1 2 2 2 2 2 1
1 2 2 2 2 2 4 2 1 2 2 1 2 2
1 2 2 2 2 1 3 1 999 2 3 999 2 2
1 2 1 2 2 1 2 2 1 2 2 1 2 1
2 2 1 2 2 1 2 1 2 2 3 2 2 1
2 2 1 2 2 2 3 1 1 2 4 1 2 2
2 2 2 1 2 1 4 1 2 2 3 2 2 2
2 2 2 2 2 1 1 2 2 2 3 2 2 1
2 2 1 2 2 2 2 1 1 2 2 1 2 1
1 2 1 2 2 1 2 1 2 2 4 2 2 1
1 1 1 2 2 1 3 2 1 2 3 1 2 2
2 2 1 1 2 1 3 1 2 2 3 2 2 2
1 2 2 2 2 1 3 2 1 2 2 1 2 2
2 2 2 2 2 1 2 2 2 2 4 2 2 1
2 2 1 1 2 1 2 1 2 2 2 2 2 1
1 2 2 2 2 1 3 1 1 2 4 1 2 2
1 2 2 1 2 1 3 2 1 2 3 1 2 2
2 2 1 2 2 2 1 2 2 2 3 2 2 1
1 2 2 2 2 1 3 2 1 2 2 1 2 2
2 1 2 2 2 1 4 2 2 2 5 2 2 2
1 1 2 2 2 1 3 1 2 2 5 2 2 2
2 1 2 2 2 1 1 1 2 2 3 2 2 1
1 2 1 2 2 2 4 2 2 2 3 2 2 2
2 2 2 2 2 1 3 1 2 2 3 2 2 2
1 2 2 2 2 1 4 2 3 2 2 2 2 2
1 2 2 2 2 1 3 2 2 2 5 2 2 2
1 2 1 2 2 1 1 1 2 2 1 2 2 1
1 2 1 2 2 2 1 2 2 2 3 2 2 1
1 2 2 2 2 2 1 1 3 2 2 2 2 1
1 1 1 2 2 1 2 2 2 2 2 2 2 1
1 2 2 2 2 1 3 2 2 2 2 2 2 2
1 2 2 1 2 1 4 1 3 2 2 2 2 2
1 2 2 2 2 1 2 2 2 2 2 2 2 1
2 1 1 1 2 1 3 1 1 2 2 1 2 2
2 2 1 2 2 1 3 2 1 2 3 1 2 2
2 2 2 2 2 1 2 2 3 2 2 2 2 1
1 2 1 1 2 1 4 1 2 2 3 2 2 2
1 2 1 2 2 1 1 2 2 2 2 2 2 1
2 2 2 2 2 2 3 2 1 2 3 1 2 2
1 2 1 1 2 1 2 1 2 2 2 2 2 1
2 2 2 2 2 1 1 1 3 2 2 2 2 1
1 2 2 1 2 1 2 2 1 2 2 1 2 1
2 2 1 2 2 2 3 1 3 2 5 2 2 2
1 2 1 2 2 1 1 2 2 2 2 2 2 1
1 2 1 1 2 2 2 1 2 2 2 2 2 1
1 2 1 2 2 1 2 1 2 2 2 2 2 1
1 2 2 2 2 1 1 2 2 2 2 2 2 1
1 2 1 2 2 2 2 1 3 2 1 2 2 1
1 2 1 2 2 2 1 1 2 2 3 2 2 1
2 1 1 2 2 1 1 2 2 2 1 2 2 1
2 2 2 2 2 2 1 1 2 2 2 2 2 1
1 2 2 2 2 1 2 1 2 2 2 2 2 1
1 2 1 2 2 2 1 1 1 2 2 1 2 1
2 2 1 2 2 1 2 2 1 2 2 1 2 1
1 2 2 2 2 1 1 2 1 2 3 1 2 1
2 2 1 2 2 1 1 2 1 2 2 1 2 1
2 1 1 2 2 1 4 1 1 2 3 1 2 2
1 2 2 2 2 1 5 2 999 2 3 999 2 2
2 2 2 2 2 2 2 1 1 2 4 1 2 1
1 2 1 2 2 1 1 1 1 2 3 1 2 1
2 2 2 1 2 1 2 2 1 2 3 1 2 1
1 2 2 2 2 2 3 1 1 2 2 1 2 2
1 2 1 2 2 1 2 2 1 2 1 1 2 1
2 2 2 2 2 1 2 2 1 2 3 1 2 1
2 2 1 2 2 1 3 1 2 2 3 2 2 2
1 2 1 2 2 2 3 1 1 2 3 1 2 2
1 2 2 1 2 1 3 2 1 2 2 1 2 2
2 2 1 2 2 1 3 1 1 2 3 1 2 2
1 2 1 2 2 1 1 1 2 2 2 2 2 1
1 2 1 2 2 2 3 2 1 2 2 1 2 2
2 2 1 1 2 1 2 1 1 2 2 1 2 1
2 2 1 2 2 1 2 1 1 2 5 1 2 1
2 2 1 2 2 1 4 1 1 2 2 1 2 2
1 2 2 2 2 1 2 1 999 2 5 999 2 1
1 1 1 2 2 2 4 2 1 2 2 1 2 2
2 2 1 1 2 1 3 1 1 2 4 1 2 2
1 2 2 1 2 1 2 2 1 2 1 1 2 1
2 2 2 2 2 1 2 1 1 2 2 1 2 1
2 2 2 1 2 2 2 2 1 2 2 1 2 1
2 2 1 2 2 1 1 1 1 2 2 1 2 1
2 2 1 2 2 1 1 2 2 2 2 2 2 1
1 1 1 2 2 2 1 2 1 2 2 1 2 1
1 2 2 2 2 1 2 1 1 2 2 1 2 1
1 2 1 2 2 1 1 1 1 2 3 1 2 1
1 2 1 2 2 2 2 2 1 2 3 1 2 1
1 2 1 1 2 2 1 2 1 2 3 1 2 1
999 1 2 2 2 1 3 999 1 2 4 1 2 2
999 1 2 2 2 1 3 999 1 2 4 1 2 2
999 2 2 1 2 1 3 999 1 2 3 1 2 2
999 1 1 1 2 1 4 999 1 2 3 1 2 2
2 2 1 1 2 1 1 2 2 2 3 2 2 1
1 2 1 1 2 2 1 1 1 2 2 1 2 1
1 2 1 2 2 2 4 1 1 2 2 1 2 2
1 2 1 2 2 2 1 2 2 2 2 2 2 1
1 2 1 2 2 2 1 1 1 2 3 1 2 1
999 1 2 2 2 1 3 999 1 1 4 1 1 2
2 2 1 2 2 1 2 2 1 1 3 1 1 1
999 1 2 1 2 1 3 999 3 1 2 2 1 2
1 1 2 2 2 1 4 2 1 1 2 1 1 2
999 2 2 2 2 1 1 999 3 1 3 2 1 1
1 1 2 2 2 2 3 1 2 1 2 2 1 2
1 2 1 2 2 1 4 2 3 1 2 2 1 2
1 2 1 2 2 1 2 2 2 1 4 2 1 1
1 2 2 2 2 1 2 2 2 1 1 2 1 1
1 1 2 2 2 1 3 2 1 1 5 1 1 2
2 2 2 1 2 2 2 1 1 1 2 1 1 1
1 1 2 2 2 1 3 2 2 1 5 2 1 2
1 2 1 1 2 2 3 2 1 1 4 1 1 2
2 2 1 2 2 1 4 2 1 1 3 1 1 2
1 2 2 2 2 2 3 1 1 1 5 1 1 2
2 2 1 2 2 2 3 1 2 1 4 2 1 2
1 2 1 1 2 1 2 2 1 1 3 1 1 1
1 2 1 2 2 2 3 1 1 1 3 1 1 2
2 2 2 2 2 1 4 2 1 1 4 1 1 2
2 1 2 2 2 2 5 1 1 1 4 1 1 2
2 2 1 2 2 2 1 1 2 1 2 2 1 1
1 2 1 1 2 1 4 1 2 1 2 2 1 2
1 2 1 1 2 2 2 2 1 1 4 1 1 1
2 1 2 2 2 1 4 2 1 1 3 1 1 2
2 2 2 2 2 1 3 1 1 1 3 1 1 2
1 2 2 2 2 1 4 2 1 1 2 1 1 2
1 2 2 2 2 1 2 1 2 1 3 2 1 1
2 2 2 2 2 1 2 2 1 1 4 1 1 1
1 2 2 2 2 1 4 1 2 1 4 2 1 2
1 2 2 2 2 1 4 2 1 1 2 1 1 2
2 2 1 2 2 2 4 2 1 1 4 1 1 2
2 1 1 2 2 2 4 1 1 1 4 1 1 2
2 2 2 2 2 1 1 2 1 1 3 1 1 1
1 2 2 2 2 1 3 1 1 1 4 1 1 2
2 2 2 2 2 1 3 2 1 1 2 1 1 2
2 2 1 2 2 2 4 2 2 1 2 2 1 2
2 2 1 2 2 1 1 2 1 1 2 1 1 1
2 2 2 2 2 2 1 1 1 1 4 1 1 1
2 2 1 2 2 1 2 2 1 1 2 1 1 1
2 2 2 2 2 1 3 1 1 1 3 1 1 2
2 2 1 2 2 1 2 2 1 1 4 1 1 1
1 2 1 2 2 1 4 2 999 1 5 999 1 2
1 2 1 2 2 2 3 2 999 1 4 999 1 2
1 2 1 2 2 1 1 1 1 1 2 1 1 1
2 1 1 1 1 2 4 2 1 1 3 1 1 2
2 2 2 2 2 1 2 2 1 1 5 1 1 1
2 2 1 1 2 2 3 2 2 1 4 2 1 2
1 1 2 1 2 1 1 1 2 1 2 2 1 1
1 1 1 2 2 1 3 2 1 1 5 1 1 2
2 1 2 2 2 1 2 2 1 1 4 1 1 1
1 2 1 2 2 1 3 2 1 1 2 1 1 2
2 2 2 1 2 1 2 1 1 1 3 1 1 1
1 2 2 1 2 1 4 2 1 1 4 1 1 2
1 2 2 1 2 2 2 1 2 1 5 2 1 1
2 2 2 2 2 2 1 2 1 1 4 1 1 1
1 2 1 2 2 1 2 1 2 1 1 2 1 1
2 2 2 2 2 2 2 2 1 1 2 1 1 1
1 2 1 2 2 2 2 1 1 1 4 1 1 1
2 2 2 2 2 2 2 1 1 1 5 1 1 1
2 2 2 1 2 1 3 2 2 1 4 2 1 2
2 2 2 2 2 1 2 1 2 1 3 2 1 1
1 2 2 2 2 2 3 2 1 1 3 1 1 2
1 1 1 2 2 2 3 2 1 1 5 1 1 2
1 2 1 2 2 2 2 2 1 1 4 1 1 1
1 2 1 1 2 1 4 1 1 1 2 1 1 2
2 2 2 2 2 1 1 2 1 1 3 1 1 1
